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GAUGING 


Made eaſy, by the Help of a 
$SLIDING- RULE: 


Which ſhews the Area's of Circles in Gallas; and 
the Square and Cube-Root of any Number unden 
100000, by Inſpection: And is alſo very uſefulin. 
| Arithmetic and Geametry, particularly in the _ 
furing of Super ficies and Solide. + 

LC AS 

Appendix. of C O N 1 0 e e e 

Shewing the Narurs, ProPERTIEs, and C * 
x 


TEXTs of ſeveral 801 1ps, frequently mentioned 
Books of GAUGING. 


By To. ELA AD. Eq; 7 1 
The ELzvenTa;Epivion, Carefully Corrected. 1 


To which art added; New Excist-TasB LES 
Alſo the new Method of Gauging ST1L 1s, Ba er 3 
Sc. with ſhort and Plain Rules for Gauging of Malt; 
and the Line upon the RUL 5 led M. D. or 
the Malt. db explained. 
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AE Inftrument deſcribed in this 
Trad, (though uſeful, to al Perſons |} 


2 


concerned in the Meaſuring of Sa- 
perficies and Solids) was principally deſignef » 
for the Aſſiſtance of the Officers of the Ex- 
ciſe; for whom it is now found ſo uſeful and 
neceſſary, that no Ganger is thought to be 
well prepared for his Buſineſs without it? 
But the many Thouſands: that have been. 
fold, and the. ſeveral Editions of this Tas, 
are ſo good Evidence of its Utility, that it s 
eee 
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PREFACE." 


I᷑x "D READER Ends this Edition ſome- 
What different from ſome of the former, it 
is preſumed he will have no Cauſe to com- 
plain of the Alterations ; for beſides, that 
tlits is more.Portahle and more Corref, here 
Tr ſo added [Se. IX.] ſome Thort and 
plain Rules for the Gauging of Mali; with 
= - a particular Account of the Dimenſions and 
= omen of the Standard-Buſhel, and boy 
= "the ſame were found and aſcertained ; alſo 
able ſhewing the Diameter and Depth 
4 "= cf any legal Buſbel, Half-Buſhel, Peck, or 
E Gallon, with Directions for making of any 
of theſe Meaſures, and for Rectifying ſuch 
AS are dready made. Allo, ; 


= V 
4 of Parliament made in the Year 1710, 
for laying additional Duties upon all ex- 
Fiſeable Liquors, advancing the Exciſe three 
E Pence per Barrel ſtrong, and one Penny 


* 


| "RE FACE 
per Barrel ſmall Beer, calculated for the cm- 
; non Brewery both in Town and Country» A 
5 likewiſe two Caſh-Tables for Victuallers both for 
Wh Prong and ſmall Beer, which were never in 
any of the former Editions. And that this 
Book and Sliding-Rule may be compleat Com- 
panions for the Officers of the Exciſe, c. 
F have explained the Gauge- Point, and the 
Lines marked M D, or Line called the 
Malt-Depth, ſhewing its great Cru in caſt- 
Wy up capris... + 


1 = 


And here further let me acquaint the 4 
Reader, that the Line E, is not only uſcfuk j © 
to extract the Cubz-Root, and to find the Sor 
lidity of a Sphere, as mentioned: in Pages 
44, and 70, but is_ alſo more particularly 0 
uſeful to all concerned in Stereometry, for 

calculating Diagonal Lines to any Caſk whats bo 
— 1 ſhall here a vic. dans 


— 


Ka ET 


PREFACE. 


As the 8 Lena of any Diagonal Lins 

\ on the Line D, in Inches, 

; 1s to the Content of the ſame Caſk on the 
*Line E, in Gallons: - 

So is the Content of any other Caſk in Gat: 
lons, on the Line E, 

To the Diagonal of that Caſk in Inches on 


"be: Line D. 

ee. Admit a Caſk age Form of a 
1 we 
I 5 2. 4 rs. 2. 5 Y | 


. 8 Diowonal 27. 8 , 
Content 45. 3 Ale:Gallons, 


OPERATION. 


Ser 25.8 on D. to 48. 3 on E, and as the 
E Rule now ſtands, it is a Table : So againſt 

q 2 " any Number of Gallons on the Line E. 
v have given on che Line D, the — 
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ST Pe. 
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vp E FAC E. 
of the Diagonal in Inches and * Parts. 
Thus, | £367 1 


Content 10. . % % 9 
red 16.44 20.8 23.6 * 25 


For WINE. 


Let the Dimenſions of a Spheroidical Caſk 

be as above, the Content in Wine-Gallons 
will be 58.97; then for the Diagonal, ſet 
25.8 on D, to the Content 58.97 on E. 
and as the Rule now ſtands, you have tue 
Wine- D for a Spberoidical Caſe. Tau 1 


Content 10. 20. 30. 40. 4 


Diagonal 15.32 19.32 22.1 24-36 
And ſo on ad infinitum, 


be = 


3 | : + the former Editions; and conſequently the 
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PREPHCE. 


7 17 58 405 

Thus far the 3 but as ſeveraF 
Editions have been printed ſince that time, and 
tte preſent Proprietors being deſirous that this 


Edition ſhould, as far as poſlible,* appear 


perfect, they have requeſled me to reviſe the 
following Sheets, and to add or alter what 
1 thought was tnoſt neceſſary, Which 1 
have accordingly. done, and that not Fran- 
auth, but with Care, have wrought every 
Operation over anew, both by the Pr and 
Shding- Rule; ſo that T oye vey ow es 
Errors 9 eſcaped. 


Abd in order to ads it a a 
- Txeatife of Gauging independent of any 


| „ other Work, I have added a conciſe Intro- 


duction to Geometry, Which was wanting ng, in 


young Gauger obliged to have Recourſe to 
ſome other Author, in order to have a pro- 


per Idea of Geometrical Figures, and the 


3 —— of conſtructing them, before he 


Rl 


* — * 
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PREFACE. 


could 1 in the Practice of Gauging. 
1 have alſo. explained the Method of taking 
the Dimenſions of large Stills and Backs, . 
in a very accurate Manner, whereby their 
Contents may be found to a much greater 
Degree of Exactneſs than by the Methods 
generally made uſe of. And as there was 
no Cut of the Inſtrument deſcribed in this 
Treatiſe, I have added a Delineation of it, 2 
it is now improved, by which means the IF 
Young Gauger will have a proper Idea of it, 
and at the ſame time underftand the TO 
vith far leſs Difficulty, 


J. Bannow, 


f 
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Men- 


aper ſicies; as Board, Paving, Ceil- 


. : ing, Wamſcating, Flooring, Tyling, &c. 
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7 a Parabola 


es Hyperbola 


a vn 
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DECIMAL ARITHMETIC), 


AND : 


GEOM crack 


y HOEVER Curie: underſland the 
, Art of G. » 2 or the Uſe of the I- . 
, ments here deſcribed, ought in ſome me- 


ſure to be acquainted with the art of Abih- 
- metic þ at leaſt, with Numeration, Addition, 3 ö 
. and Diviſion, both in While Numbers 
and Dicimal Frafions.* . 
Bad as moſt of the Problems in this Trat A 
of. the Liar of Numbers, the ſeveral Uſes of  : 
ich ine are reduced more eaſy by the Knowledge 8 | | 
Decimal Arihmetic; 1 ſhall, in che firſt 3* 4 
vour to ſhew what'a Decimal Fradbios is, 4nd alſo give. 2 , 
ſhe Rules and Examples, by Which any Perſon who+ 
does not at all underſtand 5 5 ar Arithbmetits my. 
in a few Hours, thorough Cr 6b - as 5c 


A Detinidl Fradion is ghly "which by prefixing a, fein 
or 4 Prick towards the left Hand, its V lus e 
y Uoits, to ſo many ten 3 

© Point a. Cypher, 9 * 


S 


= 
* - 
IE" +. -4< 


2 Decimal Arithmitic. | 

fixed, it will then be ſo many hundred Parts ; and if a 
Point and two Cyphers or Digits be „ its Value 
is decreaſed to be but ſo many thouſand Parts ; As, if 


vou would prefix before the Figure 2, a Point thus [L. z] 


0 * 
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Thouſand; | 


20'S 


= 1 74 * . 
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| an Unit. For, ; 


ing Scheme; | 


Fe . 4 
= + 
. *, 


„4 whouſand Parts of an Unit; each Place towards 


*tis then decreaſed from 2 Units, to 2 tenth Parts of 


As in Whole Numbers the Value or Denomination of 
Places increaſes by Tens from the Unit's Place towards 


the 4% Hand; ſo in Decimal! Nructiont, the Value or 
Denomination of Places —_— by Tens from the 
Unit's Place towards the right Hand; as in the follow- 


In which I have ſet an Unit in its due Place, and all 
the Figures towards the left Hand (being Whole Num- 
bers) do increaſe by Tens; for the Figure 2, next the 
Unit's Place, is 2 Tens (or 20,) the next is 3 Hundi 


and the next 4 Thouſands, c. 


Parts. 


* 


93 Hundreds of 


5 


Tent 


Hundred Parts. 


/ 


me mn—_—_ its. 


* 
- 


> — 


% 


Bet all the Figures from the Unit'sPlace ta 
right Hand (being Decimal Faction d 


108 
TY — 


R. 


ens; ſo the Figure 2, towards the right Hand is 
tenth Parts, the next is 3 hundred Parts, and 


8 
5 F. 


-* 


8 
- 420 
8 4 . 


Hundred Theuſand Parts. 
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9 Nr 1008/and : arts. 


ger, or Thing whatſoe 
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| + Tet Ditimal Arithmetic,\ we always imagine land it 
would be very commodious, if it were really ſo) that 
all intire Units, Integers, and Things, are divided into 


ten 1. Parts, and each of theſe Parts ſo divided, 
we Primes ; we alſo divide each of theſe Primes into 
other ten equal Parts, and every of theſe Diviſions we 
call Seconds; and each of theſe being divided. into 


| ten other equal Parts, may be called Third, (and a: 
one Prime is d of an Unit, ſo one Second is. &; 


2e, Or 556 of an Unit 3 and one Third is F; of 47; of 


i, Or rod Part of an Unitz) fo by dividing the for- 
mer, and ſubdividing 'theſe latter, we may run on ad _ 


infinitum. 


According to the Notion premiſed, the firſt Divifin 


| muſt be Primes, the next Diviſion Seconds, the next 


Thirds, &C. | | 
So if one Pound Sterling (being 20 5.) be divided 


'into ten equal Parts, one of theſe Parts is one Prime, 
and its Value is 27. and will fland thus (:1) three 
Prines, or three Tenths of a Pound will ſtand thus 
(.3) and its Value is 6 . Again, one Prime, or .1 be-- 
ing divided into ten equal Parts, each of thoſe Parts wil® 


vj 
i 7. and 18 of a Farthiog ; and if oi be divided into 
ten other equal Parts, each of thoſe Parts will be Thru, 


be one Second, or one hundredth Part of a Pound, 
and is thus expreſs'd (.61.) and its Value will be 2 4. 


or one thouſandth part of a Pound, and will fand 
thus (.001,) and its Value will be 25; of a Far- 
| | 653.3 4 


thing. 6 
s The like may be underſtood of one Pound Troy or 


Averdupois, one Foot, one Gallon, or any other In 


ver. | 


. * 
* 
4 4 4 
oo * „ 
d R my 
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'Ler n Pound Sterling be given to be decimally u- 
. vided, 


F 


— 


4 
| A Decimal radios, whether i it fand alone or be 
in' d with Whole Numbers, is diſtioguiſhed from a 

hole Number by a Point or Prick before it, towards 
_ the left Hand, us in theſe Examples : 


1 2782 4-752 47-52 475-2. 
=_ eee eee 


i 
A |. 


1 i down, the Denominators being known by the 4 —— 
_— of Places in the Numerator: Far 5 if the Numesator . 
_ conlit of but one Place, he Denominater is 30 3 if of 
i A 2 the Denominator is 100, Cc. 

= EXAMPLE. 

{7 4 ; | 

Y 4 * 

7 100 


1 Jo Cyphers before we Numbes have no. Value, 
0 before a Decimal Fraction are of no Signi- 
fication ; and therefore will not increaſe the Fraction, 
der alter the Denominatar: For .2 is two tenth Parts, 
and .20 is no more, | 
1 in, as Cyphers after a Whole Number is- 
es before a Decimal 
4 n ; as in theſe Ex- 
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Here every her added, removes the Fraftion « 
farther from Unity, making it ten times leſs than be- 


4 


— // 
1 4 
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Addition and Subtraflion of Decimal 
Fractions. 


S for the Operation of Addition and Subtraction 

in Decimals, it is the very ſame with the Vul- 

gar ; there muſt only care be bad of placing Units un- 
der Units, and Fractions under Frations, in their pro- 


per Ranks and Files 


For Example. 


Og — 
Add 1 


— — 


Sum is 430.655 


Again, 


To —— 26.51 
Add — | 527.342 


Sum is — 553.852 


Dea mal Arithmetic; 


. Subtrafion. 
F rom 9 — 4 0.6 | 
Subtrat m— | — 
Remains 376.438 


ff 
Or thus : 


From — — — — 553.852 
Subtract —— 7. 


___—_ 


. Multiplication of Decimals, 


1. IN Mu!iplication both of Decimal Fractions and 
I Mixt Numbers, there are ever two Numbers given 
| to find a Third unknown. nne 
One of the Numbers given (and tis no matter which) 
zs called the Mu/tip/icator, and the other the Multipli- 
can, and the Number ſought is called the Product; and 
this doth ever contain one of the Numbers given, as 
many times as the other given Number contains Unity. 
” »,, Multiplication of Decimal; is performed after the ſame 
_ manner as in whole Numbers; for the Numbers being ſet 
don one under another, we proceed to Multiplitation 
_ as if they were all whole Numbers; only it muſt be ob- 
ſerved (when the Operation is finiſhed) how many Places 
of Decimal Fraftions are contained in the Multip/cator 
= and zltiplicand ; for ſo many muſt be in the Produd, - 
u in theſe Examples. Mut 


= 


| Decimal Arithmetic. 


Multiplicand — 33525 
Multiplicato-— — 7.24 
— 
14100 
7050 


24075 
Product — — 255.210 9 


Or thus : 


Multiplicand 6.75 
Multiplicator — 25 
— 3375 

1350 


2. When it happens (as it often does) that there are 

not ſo many Figures in the Prodict, as there are Frac- 3 
tions in the two Numbers to be multiply'd, you are 1 | 
then to make Cyphers before the Produce, till the Num- 
ber of Places be equal; as in theſe Examples +, 7 i 


04 25 88 
6 3 oo 


024 »„375  .00425 . "a 

3. As Whole Numbers are increaſed by Multiplication, 3 

fo Decimal Fra4ions are made leſs by it; for the Fo-. 

du is remov'd farther from Unity than either of the 

Fractions given to be multiply'd ; as appears by the la“ 
EL B 4 I. Whew 


3 


at the ſuſt Demand Rards exactly over the Place of 
Did ia the Diviſor. 1 all make this plain by ſows 


Examples 


* 8 


bas many Times as the, Diyiſor is contained in the 


4 of Places in the Rapoherangate N diſcovered 
"a this one General Role. 8. 


\ 4 


1 6 * 4 LI 
* 9 — 7 * Ty . - ws \ . 
. * 
3 
-, 
4 1 / 
» 7 n 
1 1 
— 
. « 
1 E - # 
* " 
* * * 
RC - - 
"© , " 
af 
, 
: 


4. When a Decimal F. Aue or Mixt Number is to 
eg by an Unit with Cyphers (as io. 100, 


1000, Cc] you need only remove the Point ſo many 


Places towards the right Hand, as there as Cyphers 
with the Vait: FRG if 7562 be 42%. oy | 


ern 


Diviſion of Decimals. 


N Diviſion there are Two Numbers given, to find 
a Third unknown. 
One of the Numbers given is called. the Divi/er, the 
other the Dividend, and the Number fought is called 
the Duotient, and the Quotient always contains-U I 


// nb On as my bj +, + ts. Hh © oY ha 


Vidend. 
Diviſion of Deine Fradlions; or Mixt Numbers, 
Ln after the ſame manner as in Whole Nen 
rs ; alt the Difficolty is, to know the Denomination 


Te rd Figure/in the 3 Ls hook 
ination wick that Figure in the Dividend, which 


&. 4 9 * v . ö E X. 
„ * - * 4 — - * 24 4 a L 
* * L k 


7 wi A ” 


Py - 


* 


\ wad 1 4 FD * 
eee 
: x 4% 
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EXAMPLE: 
Tet it be required to divide 32 by 51.2: 


TT this Example, the Diviſor (52.2) is greater thaw 
(32) the Dividend; therefore in this and the like Caſes 
you muſt place a competent Number of- rs be- . 


bind the Dividend, which (if it be a Whole Number) the 


| N here I put 4 Cyphers behind 32.3 and- 


placing the Numbers in this Manner, 


ö C32) 3 %% 


. LE. 


T proceed to the Diviſion (as if all were Whole Num- 
bers ;) and firſt aſk, how many times the Diviſor h 
contained in ) (320) the three "FR 
firſt Fi the Dividend? 51.2 32.0000 % 

3. 7 0 


And ſeeing in this Example 


it is not contained in the three 


firſt Figures, it will therefore extend to the fourth 
Place, over which I. put a Prick, to ſhew that I muſt 


begin to ſubtract at that Place. I then aſk, how many 


times 5 in 32? I find 6; I place 6 in the Quotient;. © 


and multiply the Diviſor by 6; ſubtracting the Product 
out of the Dividend, beginning my Subtraction at the: 


Place over which I put the Prick : Thus, 6 times 2 is + 


% 


12, 12 from © 1 cannot; I borrow. 2, and ſay 12, from- 
20 and there remains 8, which I place under the Cy- 
Rher : Again, & times 1 is 6; and 2. I borrowed, is N. 
8 from 10, and there refts 2, which I place under the 


next Cypher before 8, as in the Example: Theo ß. 


times 5 is 30, and 1: I borrowed, is 311; 31 from 32, 


ſo placed, muſt be diſtinguiſhed from it as 


La 
N 
8 py , 


4 
W, 


10  Dicimal Arithnati6 . - 
and there reſts-1, which I ſet down under 2: Then 


ſot my new new Dividend I bring down the next Cypher, 
© and ſet it behind the er 3 and the 3 will 


and thus: 
tl 32,0000 (6 
J, 1 280 - | 88 = 
| | | t 
. p a 
Then 'proceeding in m Diviton, J aſk, pw wy 1 
times 5 in 12; I 7 Dion place in the Quo- . 
tient, and ſay, 2 times 2184; 4 1 re, and there g 
9 which'I' ſet ander o: Again, 2 times 1 is 
2, and 1 I borrowed, is 3; 3 from 8, and there reſts 
5 z which I place under 83 
then 2 times 5 is 10; 10 from 51.2) 32.0000 0000. (62 
32 and there reſts 2; which pal: 
I place under 2; and to this 256 "LY - 
- Remainder I briog down a- | 
| Veet thass new Dividend ;. & vill th 
= - | 51) 32.0000 (6> 
T | 
= - | , 
MR Thi done, I enquire how many times 5 in 25, and 
KH 5 find 53 Which I place in the Saler IT 7 times 
2 2 10 from 10, and there reſts o; then 5 times 
| 2 1 I borrowed. is 6, 6 from 6 and there reſts 
= © My 5 times 5 is 25, 25 from 255, and 38 3 
mains o: and thus my Diviſion is tides, an 
| Example will kad ch; 
1 : * 
. 4 las * N 


Ee abi ES 


ee na. Aa. i 


four or: five will be very near the truth 3 but two or- 


n pe - K 7 RN * 7 V 
ets Les Bl R 6 
* 5 ( * * , * 4 d 4 
V o : — 8 = w.. p . 
E at 4 * ö 
. o 

* = . = — 
= hs : , 


Daina Arithmetis. 


- 51.273 2.0000 (. 625 : 

1280 | a 

2560 2 | a 

Now, by the general Rule above given, tis plain, - 3 
that the 15 Figure in the Quotient muſt be Tenths,, 


and therefore the Quotient is all Decimal Parts ;. 
For the Diviſor being placed under the firſt Figures ob- 
the Dividend, this 18. will ſtand thus :- 


_— 
32.0000 (.625,. 
51. 


By which it appears, that the Cypher in the-Divi- | 
dend, which flands over the Unit's Place in the Diviſor,. 


is the place of Tenths. 
| See more Examples. 
Diriſor. Dividend. tients. 
\ $4.2) 32.00000 (.625, _ 
$1.2) 32.0000 (623 _ | 
7-5). ITS. -—.. (05. e 


2. In Diviſon of hole Numbers or Mit, if ther-? 
happen to be a Remainder, you may bring dow more 
Gypbers, and by containing your Divi/ion, carry on the 
Luetient to as many Places of Fra#ions as you pleaſe , 
* 
. 


three will be ſufficient in moſt caſes, 


B 6 | 0 B.X.- * 
e | : : * 4 


Decimal Arithavtic.  _ 


EXAMPLE. 


6..6) 2 5-806000 (4124 


. . When any Number * Decimal or riet i 
- to-be divided. by an Unit with Cyphers, as 10, 100, 
: 009, &:.. you need only remove po 2 Prick in the Di- 
vidend ſo many Places towards tho left Hand, as there 
are Cyphers with the Unit, ſupplying the vacant Places 
_ {if any be) with Cyphers. 
Thus, 7862 divided by 10, is 75.6a 3 divided by 
10% it will be 7.562:; by 1000, .7 56s f and if 8 :; - 
80000, the Quotient will be .07562. 
yer 2 is wg by Multiplication, and Multi- | 
cation 
To prove — multiply the Quotient by the 
Diviſor, and the Product is the Dividend: Thus, 62 5 
- {the Quotient in the firſt Example of Divifion) being 
3 * 1 by 72 2 lthe Plvſſory the Produłt is 3 2. o 
t 6 
- To prove Multiplication, divide the Product by ei 
er of the Numbers given to 8 multiply d, the- 
1 1 will be the 9 ber given. 
+. Thus, if the laſt Product. (wie.) 32.0000 be-divided: 
by 5+ 2, the-Qyorient-is . 5625 3. or if 32.0000 6. 
'2 vides by .625; the Quotient we be 51.2. *þ 
Ad hence tis evident, that Diviſion is alſo 
1 2 57 Diviſion; For & any Quotient be made a vice, 
= 6 2 0 
. . 9 7 =_ 


. - 
LW 2 p ; _ 
= = - 
= P . 20 - . 1 . 5 
Y "#4 » 8 5 4 
. 2 x ” 


Tx ©. ST 


Number that fall 


wick Cyphers be divided by .og, (a 2 * ; 


2 by the Denominator, and the Quotient will be a 


| given: So 4 reduced as aforeſaid, will be 75. 


20 28 28.8 Ga. 


1 — 
18 N —— 
n: 1 
- ol 2 7 : p 8 4 * - p 5 "* 7 
: . 15 
56.) 28.8 (1.8 , 7 * 1 
* © # * n 5 4 
; 128 X 1 5 9 
000 r 
* 0 4 


5. Now „ as — is eafier- PO 
Diviſion, I fhall here ſhew, that what is E by a 
Diviſor, may alſo be perform'd by a Multi an 
2 e m may vefond Suppoſe 1 ppoſe l were- ll 
to divi yoo e Quotient 9 

Now let it gr d to * * — 


.— oy pry 1 gun 122 20 an Unit was 

26, Quotient will 
04, the Multiplicator t: For goo being multi- 
n cog, th Product will be 36, which. was re- 


Again, Havieg a Makiplicator, to find:  Diviſors- 
this is bat the Converſe of the former : For ifm Unit. 


Quotient will be 25, the Divifor as before 

6. A Pulgar, Frattion: is reduced ico « Decimal by. | 
Diviſion : For which the Rule is, . + -- 

Divide the Numerator (of the Vulgar FeaRtion —_ 


4 


mal FraQion, equal in Value to the Yalger F 
EXAMPLE. 
9 ,. 


m . 
2 * : ** 4 , * 
4 "$2 * WES NIE * of N * | N * . 4 
þ 4 \ TTY . a. *# r 
F K — „ 5 * I g = 
= LT % l * — 3 U «a 


MY Decimal Arithmetic 
Wee, the odd Parts of an Integer cannot be exaft- 
1 reduced to a Decimal, for there will always be a 
ERemainder; in ſuch Caſes carry on the Fraction to 
E four or five Places, it will be very near the FTruth.. 


A ' EXAMPLE. bs 
32 * x ; 5 ©OOOO [. b 
PV Remainder 7- 95 Sat 
1 40 
5 


F. To reduce a Decimal Fraction to the known 
4 Parts of the Integer. | 7 2 
If the Decimal given be part of a Pound Sterling, 
multiply it by 20 (the Shillings in a Pound) and the 
FraQtions in the Product by 12 (the Pence in a Shillin 
and the Fractiors in this Product by. 4, (the Farthings in 
Penny.) Then the whole Numbers in the reſpective 
Products ſhew the Shillings, Pence and Farthings con- 
= tained in the Decimal given, and the FraQtions in the 
lat Product are Decimals of a Farthing, Example; 
” Suppoſe .2z5 a Decimal Fraction of a Pound Sterling, 
were given to be reduced as aforeſaid ; Multiply it by. 
20, the Number of Shillipgs in a Pound, the Product. 
will be 5, wiz. 5:5. | 


4 n a a 5 25 
. | 20 
iN Shillings 5. oo 


; 4 So the Value of 60525 will. be found to be 12 
1, As appears by the following Example: 


6062 5 


to the Firkins, Gallons, and Pints containe 


k LGW... ES. _ 
3 


Decimal Arithmutic; 
.60625 
ö 20 


ad | | — 
Shilling; 12.1250 
za; 1 2 

—— 

25000 

12509 
18 
Pence — 1,000 
ö 4 


ar thing 2.00000 ff 
If the Decimal Sven be part of a Beer Barrel, mul. 
tiply it by 4, (the Firkins kins in a a Barrel) and the Frattions * 
in the Product by g (the Gallons in a Firkin,) aud; the 
Fractions in that Product by 8, (the Pints in a Galfon. 2 
The hole Numbers in the reſpective Products 

d in iche r. 


cimal propounded. Example. , 
Let .72 be a Decimal o a Beer-Barrel, to be redoced . 
as aforeſaid, it will be found to be 2 F irkin?, 7 Gallars, +3 
7 Pints, and -36 of a Pint, as appears by the Work, © 2 
240 72 1 

4 4 


Firking = — 288 
9 


P \ 
. * 
. - 4 It 
3 1 
- * 


Gallons 


But theſe and many other — Queſtions may I 


be more readily refolved by the Inf/rument z à Deſcrip- 
tion of which ſee in the firſldection immediately after "i 
this Introduction, | GEOMETRY... 4 


4 - 

* 6 * 

- F A 4 4 * : » 
* 4 5 
4 * — 
* - % 
L A , o 
- : 

* 


6 Oo M E TRY. 


DEFINITIONS: 


Pay EOMETRY is that Science which-teaches: - 
us to diſcover either the whole Magnitude, 


— 2 Part of any propoſed. Quantity, by: 


I 


it with another Quantity of the 
always be either a Line, a Super- 


Tame Kind, wh 
 fiaes, or a S134. a 
2. A Seid is that which bath Bength,. Breadth, and. 
. Depth, or Thickneſs; its Limits or Boundaries deing Su- 
*_ Perkcies, AsABCDEFG Fig. 1. Plate II) 
3. A Saperficies bath Length 44 Breadth without | 
Thickneſs ; the Limits of which are Lines. As ABCD. 1 
[Fig. 2. Plate II.) mo! 


4 A Line-hath only Length, as A B (F (Fig. 3. Plate II.) I 

| 3 Ms is bounded by Points ;. and therefor one 

5. A Point Mathematical is incapable of Diviſion, and,. | AI 

EZ conſequently hath no Parts, Poi 

4 6. A Riebt Line is that which lies equally betwixt, | to c 

or is the neareſt Diſtance between two 7 3 as AB. | 

. 3. | as ( 

7. A Plane Angle is the Tnclination of two Lines, the __ 

* to the other, and touching each other in the ſame 8 
1 but not lying in the ſame Riraight Line, The C 


Point 


LY 


. Rigbt Line, as C F 
upon another Right Line, as A AB, 2 


of theſe Angles termed Right Angles, — 
Line CD is ſaid to WO i Pe to the Line A 
on which it landet. I 3 WV; 

7 8 


N, B. WWher ſeveral Tine 4 ar the Same Point "as 
4 D, D Angle is deferibed by thres | 
Leiters, middle Letter denoting the Angular Point, and _| 
the other two Letters the Lines which form that Angles 7 
Thus the T8 45 od EC: 4 3 2 


g. An O27 Angle is that Which is tha @” 
Right Angle, as the Angle ADE (Fig. — e 
10. e, Þ Re CARO e 
Right Angle ; and BDE (Fig. 5. 
11. A ie or Tem h the Bud or Boundary of my. 


Tann 
e A Figure is that which is contained under one 6 
*. A 
13. A Girele is a « Figuwe e 4 
ode Line, called RR 8 
ADBC (Fig. 6.) All Lines drawn from a certaim — 
Point within the Figure to the Circumference are * mah 
to one another. "i 
74. And chat Paint is called the (cu of the CI __ 
as C (Fig. 6.) 2% as ” 
15. The Ridics of 4 Cirele is a Right Line err 
cepted between che Center and the Circumfcrente z- * ' 
ws 1 6! 198 PMU OY 

B 16. The 

| DOS 


- 
DN * 


— 


„ 


* 
7 
* 
* " . 
» «.* = - 
1 : * 
1 
4 * 
- * 


7 1 


n . — 1 * 
* FI 7 * -* ; y vw by * 1 1 
v #3 3 hy . » T & : 
* * — * 1 1 b 
* 8 
- 7 ww 1X 


I * 2 EI” a” 4 * , 0 © "PE i 8 
Reer TAY * 
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1 18 SON E I RY, | 3 
v 16. The Diameter of a Circle is twice its Radius, be- 
ing a Right Line drawn through the Centre and ter- 


WW mivated on either Side by the Circumference ; as the 


Right Line AB (Fig. 6.) | 
17. A Semi-circle is a Figure which is contained un- 


3 der the Diameter, and that Part of the Circumference 


which is intercepted by the Diameter, as ACBD, : 


+ 
- \ q . 
» "i LS 4 
—_—— . $$ * 4 
: * o . * 
L * 5 ' * 


Note. The Circumference of every Cirele is ſuppoſed 
to be divided into 360 equal Parts called Degrees, and 
each Degree into 69 equal Parts called Minufty, and each 
Minute into 60 equal Parts called Thirds, &c. Whence 


| F tte Arch of every Semi circle contains 180 Degrees, and 


3 prehended within the 


* Buadrant go. 


18. A Chord Line, or Subtenſe of an Arch, is a Right 
Line which divides the Circle into two unequal Parts, as 
the Line FG (Fig. 6.) and is always leſs than the Dia- 


meter, | | | 
of a. Circle is a Fi 


_— 


19. A8 re intercepted be- 
tween the Chord and that Arch of * Periphery which 
is cut off by the Chord; and may be either Greater or 
Lefs than a Semi- circle; as the Figure FL G, or FDG 


20. A Sector is a Figure comprehended between two 
Radius's and that Part of the Circumference which is 
intercepted between thoſe Radii ; thus the Figure IC D 
is called a Sector (Fig. 6.) n | 
21. A Plain r is a Figure whoſe Area is com- 
imits of three Right Lines called 
Sides, including three Angles ; and receives its Name 
according to its Sides or Angles. - 
22. An 1/ofecles Triangle is that which has only two 


4 | Sides equal; as ABC (Fig. 9.) That is AC=BC, 


but AB, may be of a different Length. 
3 * | | 23. An 


0 K. .. — 


” err. 9s 886 


22 
" * . 4 _— Y 4. 
* hen ad 6 OE * ran OOTY be 
- * * N * 2 * * a ö * " k T I 
i. * 4 W 91 . * 5 * " * ih» * J * 7 La , 4 4 q a 
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G BOME TRY. - 4 e Þ J 
23. An Equilateral Triangle, is that which bas all its 
three Sides equal, as ABC (Fig. 8.) That is AB = "Il 


A CezCKki | 
24. A Scalenum, or Scalenus rianghe, is that whoſe  _J 
ABC (Fig.g) 


three Sides are all avequal ; as Þ 
25. A Right-angled Triangle, is that which hath one 
Right Angle; that is, when two of its Sides are perpen- 
dicular to each other, for then the Angle comprehended 
between them will be a Right-angle, by Def. 8. Thus 
ABC (Fig. 4.) is a Right-angled Triangle, becauſe 
the Sides A B and BC are perpendicular to each o- 
ther. . | ' 


N. B. The longeft Side of every Right-aneled Triangle 
is called the Hypothenuſe, as AC (Fig. 4.) the longeſt 
of the other two Sides, which comprehend the Right-angie, 
is termed the Baſe, as A B; and the other, as B C, is called 
the Cathetus or Perpendicular, £ 


26. An Amblygonum or Obtu/t-angled Triangle is that 
which has one Angle Obtuſe, or greater than a Right 
Anglez as ABC (Fig. 9) ea 
27 An Oxygonum, or Acute-ang/ed Triangle, is that 
which hath three acute Angles ; that is, each leſs than a 
Quadrant, or Right Angle, as ABC (Fig. ))) 


wo 28. The Altitude or Height of any Plane [riangle is 
Fog the Length of a Right Line, let fall Perpendicular from 
D any Angle on the Side oppoſite to that Angle; and may 
be either within or without the Triangle, as Occaſion 
* requires; thus the prick d Line C D is the Altitude of 
led the Triangle A BC (Fig. 8.) and CE the Altitude of 
me the Triangle ABC, (Fig. 9.) | | e 11 
29. A Fyrare is a Figure limited by four equal Sides, 3 
wo perpendicular to one another, as ABCD (Fig. 20.) 
C, 30. A Rhombus, is that which hath four equal Sides, 


but no Right Angle, as ABCD (Fig. 11.) - 


11. KA 


> Grourran 
9 31. A Parallclegram, is x Quaderateral Figure, whoſe 
Sides are Parallel or Equidiftant, as (Fig. 2, 11.) And 
332. If the four Sides are Perpendicular to each other, 
5 is mo Right-angled Parallelogram, as A BCD 
1 ig 2 | I 2 
= . 5 If the four Sides are not Perpendicular, it is 
__ 8 - Oblique-angled Parallelogram, as AB CD 
1 34 The Altitude of an Oblique-angled Parallelo- 
—_ gram, is a Right Line let fall Perpendjeular from any 
Angle upon tire Side oppokte to that Angle; and may 
either be within or without the Figure, as the Right 
Dm C5 Ds. (iy 11) | 3 
* 35. All other four-fided Figures, or thoſe which differ 
from the preceding, are termed Trapezia, or Tables, 
a ABCD (Fig. 12) - 
36. A Right Line drawn from any Angle in a Trape- 
Am, to its oppoſite Angle, is called « Di , and 
= divides the 2 into two Triangles, as the Right Line 


* 
= 
- 


"BC (Fig. 12 | | 
37. All Right-lmed Figures which have more than 
=. 2 are hed Polygoad ; and if all its Sid es — 
= es ace equal, it is a regelar Polygon. 
| bh © denves its Name from its Number of Sides, or Angles. 
Tat is, if it bas five equal Sides, it is called a Pentagon s 
'Þ if fix, n Hexagon ; if ſeven, a Heptagen ; if eight, an Oc- 
en Ke. But if its Sides or Angles are unequal, it is 
=—_— called a irregular Polygon, 5 £430 
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PROBLEMS. | 
x 


Pogo Lara or Prevvions. Wn 


I. Te draw a Right Line from any one given lt 
to another. 

II. To prodec o incele > faite Right Line fom 
either of its Buds. 

III. Cp 20 Cnr, nv. 

ſeribe a Circle. - 


. ff i. 


PROBLEM I. + .M 
Tþen a finite Line, as AB, (Fig 8.) „Arise. 
Equilateral Tr r1angle. 


Make the given Line A B Radius chris hoes 1 
Length of the given Line between the Points of the C- 
* Foot in A, deferibe the Arch BC, 

and removing it to B deſcribe the Arch AC, cutting the 
former in C; from — — 
BC, and. NOS: 99” 


PROB. 1. 


To Hes, or „ Soi a given "Right, Line into tos 
ad 1 Parts. * 8 
t the ven ne be A B, 1 Laa Ra- 
6 2 Line B, and [Ag rl 
B e other in C and D; 
then join the Point C and D with a Right Line, which 
n ine do equal Parts mg | 


FAY 


r PROBE, 


44 


_ 


GEOMETRY, 


„ „FRO. III. 


1 . a | Right Line parallel i to a given Righ 
Line, that ſhall paſs through any nr aſſigned, 


ee 14.) be the given and khe 
aſſigned Point. Take any convenient Place in the Line 


A (the further from x the better) and with the Ra- 
dius C x deſcribe the Semicircle à 5 * 4; make the 


Arch ab equal to the Arch dx, and draw the Line 
DE through the Points 4 x, which will be Parallel to 
og Line A B, Funn 


* 


PROB. Iv. 


Cp a Perpendicular upon the Middli of @ Line, 
| N Let the given Line be A B (Fig. 


15.) and the Per- 
ieular be required to be — the Point C. 
fand C g equal to each other; then with any 

convenient Radius greater than C g, and on the Centres 

ale the two Arches a 6, e interſecting 
each other in P; draw the Right Line P C, at or 
be the Perpendicular required, 


PRO RB. v. 


Wan a Perpendicular on the Bnd of a Lins, 


Let the given Line be A B, (Fig. 16.) and the Pers 
pendicular to be erected on the Point B. With an 
convenient Radius on the Centre B deſcribe the Arc 
4 and make f and fg equal to the Radius B; 

with the ſame Radius, on the Points / and g de- 
ſcribe the Arches @ 6, £4; 4; through the leite of 
e 


* * TY 
* 
* 
U a 4 — o 
% . 
2 
* 
+ 4 i 
* 2 & 
1 . c 6-4 
1 7 * D 


- 


GZOM ETA. . 

thoſe two Arches draw the Right Line C B, which wall 

be the 9 — 
gbt e PRO B. 8 12 54 4 
the To deſcribe a Circle that ſhall paſs through three given ah 
ine Points, er they are not ſituated in @ Right 
Ra- Line. 
the Let the given Points be A, B, D. (Fig. us, ) zala 


7 AB Fass A gen Right Lines, and biſle& thoſs Lines 
0 by Pros. II. continuing the biſſecting Lines tiff they + 
croſs each other, which * be the Centre of the Circle 


required. 1 
x . PRO B. VII. FAG! q © .4J 
Ne. | | | 95 
per- To deſcribe a Square about any given Circle, 
t C. In the given Circle draw two Diameters at 
any Angles to each other, A B. and DE; (Fig. 18.) win 
atres the Radius of the Circle C B, deſcribe, from the ex- 
ting treme Points of the Diameters A, B, D, E, Arches i in- 
Wi terſecting each other in the Points F, Q, H, I, join 

thoſe Points with Right Lines, which will form the 

Square required. 

| PROB. vn. 

To deferite the largeft Square that can be containe 

in à given Circle. 4+ 


Having drawn the Diameters A B, DE (Fig: 3) . 
as in the preceding Problem, join the Points A, E, B, D, 4 
with Right Lines, waich will be the Sides of the 
Square required. | 
PRO. 
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p RO B. IX. - 


4 den ay given Right Ling to deſcribe a Regalar 


CEO IG \ 
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. „ on X 
- 
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Pentagon. 

Let thi given Line be AB, (Fig. 19.) on each End 
of it, with the Radius A B. phe Wl a Ciscle, and 
throu e Points where they interſect each other, 
as at U, c, draw the Right Line Cc u "aL he Point 
C, wind dhe ſame Radius, deſcribe the. LE 
yu Roter on the Pomts D. e, marking 
theother Circle, as at G, alſo lay i Ru r 6 
obſerving where ir cuts the other Ci UF On the 
Points G and F, with the ſame Radios, deſcribe the two 

Arches interſecting each other in H; join the Points 
AF, BG, GH, and FG, which wh _ 


ebe required. . 
n P ROB. X. 


Length of the Tranſvers and. Cojugati un 
e en, draw an * or 


Let the two Diameters be G . ahd 7%, (0 

| 901) Drew the right Line AB equal inLen to s 
Biſſect it in L, — draw the Right Line CD, through 

the Point L, at Right Angles to A B, making LC or 

L D equal to half I K. Make LA or CB Radius, and 


. on the Points D and © deſcribe the Arches a E F 4. and 


b baden a black Lei Peat 
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* of 
YL - 
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EFb interſeQing each ocher in the Points E and F. 
| . thoſe Points fix. two Pias or Nails, and putting a 
String or Thread pound them. of ſuch a Le = 
- the two Ends, being faſtened together, ma 


here the two Ends of the Th Ve ne Z 
move the Pencil a——_— round, and it will deſcribe the 
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STEREOMETRY: | 
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Art of Gavoine made 20, 
By the H x1. y of a New ES 


SLIDING RULE 


SECT. IL 


EE a Tlie 
in Arithmes it, r fe in ſome Refine 


HE R ds anti of This Parts, "al i” 4 

Rule of 12 Inches long, and two ſmall” 7 

Scales to flide in it, which may be dawn 

out, one towards the right Hand, and the J 

e three Foot | 
te 


2 on the Infirument are thoſe © 
5 known by 99 nn 


- F 8 % 4 * 4 5 a 3.5 as a Jo * X 
* ” — For Þ * 3 2 * l 8 1 % - "I" * 2 2 of a 
. þ Jag. | DTT 27 © CD ET ONES - 


_—_— 
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une of Numbers, which are here diſtinguiſhed one 


© Lines towards the right Hand. 
Thus, the Lines D, are each of them one ſingle 


bother End. 


= each being two Lines or Radiuſes of Numbers, the 
firſt beginning at the left Hand, and ending in the 
Middle of the Rule where the ſecond Radius, begigh, 
__ and is from thence continued to the End at tha Right 
—_— Hand. 9 5 5 S by : 
= The Line E is call'd Triple Numbers, being three Ra- 
=_ | | dius's of the Numbers; the firſt beginning at the left 
Hand, and the third ending at the right Hand. 
This Triple Line is equal in Lenggh Tel double 
Lines, and all to the ſingle Line; for all 
and end at the ſame Point. | 
The Line of Numbers is (now) ſo well known to 


_—_ ſcription to have only faid that theſe are ſuch. . 
_— - But as this Inſtrument may be uſeful to ſome who 
1 (I preſume} do not yet know what the Line of Num- 


be Line of Numbers, is a Line of, Geometrical 


call'd . Primes, ., which are diſtinguiſhed by Bi 


| E Peine are ſubdivided, into ten Other Parts (accor g 
to the ſame Reaſon) call'd Tenths, and again each f 


1 ſubdivided into ten other Parts, according as the Len 
of the Line will admit; as here the Line D. being 


* 
1 
8 


* P * 
* . by : ; ">> > WY 1 1 1 7 "2 .7 — 8 . * 
1 - . Þ g * = 1 5 2 C7 * 2 . 
9 | | 


26 Explanation of the Lines Sect. I. 
from. another by certain Letters, ſet at the End of the 
| © Lipe bf Numbers, begianing at tlie End of the Rule- 
8 towards the left Hand; from thence continued to the 

The Lines A B.- and C, are called double Numbers, | 


five bogin-- 


moſt Perſons, that it may be thought à fuſſteteut De- 


bers is. I ſtall therefore endeavout to explain it as fol - 


Proportions, divided firſt into Nine unequal Parts, 
1. 2, 3, 4, 57 6, 7» 8, 93 and then each, ef theſe 


' thoſe Tenths are ſubdivided, or at leaſt, ſuppos'd to be 


MC bo: 1: aches long, each Teach in the fir Ffir, 


2 3 » x 6 K 4 4 7 1 

l 10 20 a pe * . * 72 p 1 * - J 2 * 7 . 
* . 

= =” * d-* . 1 
1 — - | 


Ty l 5 7 * * 9 * 
YE 


7 


nne 


e zs reolly ſubdivided into en Parts, called Cente/ms, bur: 
e , betwixt the Figure 2 and 4, each tenth is divided 

but into five Parts, and therefore each of thoſe Parts 
e ſigniſies be Centeſms : Again, from the Figure 4 to 
le- the End of the Line every Tenth is divided into two 
ES Parts, each repreſenting ſive Centeſim: Laſtly, each of 


theſe, Cente/ms is alſo ſuppoſed to be divided into en 


% Parts which by ſome are called Millions z bat a 
je Line of this Length will not admit of this laſt Divi- 
le ſion. | 2 | 4 
s | The Figures (1, 2, 35 4» 5» 6, Sc. by which the | 
ht Primes are diſtinguiſh'd, are all arbitrary Points, and 


may any of them repreſent ſo many entire Units, Tens, 


"AY Hundreds, or Thouſands ; or they may alſo repreſent. ſo 

ft many Tenth, Hundredth, Thouſandth, ot Ten Thouſandih 
Parts of an Lait. | | „ 

dle 1. For whole, or intire Units ; Let the firſt Prime or 

zin. the Fig. at the Beginning of the Line D, repreſent one 
Unit, then ſhall all the Figures towards the right Hand, 

4 (viz. 2, * 188 to 10.) repreſent /o many nf,, 

JE- and the Tenths in each Prime, will be tenth Parts, and 


the Centeſm in each of thoſe Tenths will be hundredth 
Parts of an Unit. | | 
Or, let 1 at the Beginning ' of the Line repreſent 10- 
Units, then will each Prime forwards repreſent io times 
ſo many Units as the Figures expreſs ; thus, the Figures 
„ ö. Se. will be 20, zo, 40, 50, &c. N 
And when one Prime repreſents 10 Units, every tenth © 
in that Prime will be 1 Unit, and each Cente/m in thoſe 
tentbs will be 1 tenth Part of an Unzz. To Fu ; 
Again, Let the firſt Prime repreſent 100, then the 
Figures 2, 3, 4, 5, Cc. will repreſent 200, 300, 400, 
500, Cc. and therefore 10 at the End will be 1000 3 
anch according to this Suppoſition, x Tenth in each 
Prime will be 10 Units, and in thoſe Tenths each Cex- - 
teſm will be 1 Unit. Fog | © 


2. Fox 
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1 28 A Explanation of the 1 Set. 1. 
2. eee e of the 
Line (at D) repreſent . 1, then each Prime towards the 
left Ee be 1, and in thoſe Prines each Tenth, 

will be. oi, and theſe Tenths each Cexte/m will be. oo, 
Fart of an Unit. 

To make this more plain, draw out the flidin 
Piece B, till 1 at the Beginning of the Line B, ſtand 
exactly againſt 10 at the End of the Line A; for then | | 
you have a Line of Numbers four times 1 ; ak on 
which, ler 1 at the Beginning of the Line A, 
nit; Then ſhall 1 in the Midale of the 414 Line 
be 10; and 10 at the End thereof (or which is all one, 
at the Beginning of the L ine B,) repreſent 100; and by _ 

; Conſequence 1 in the Middle of the Line B will be 
1000, and for the e ſame Reaſon 10 at the End of the 
_ Line (which is alſo the Exd of the Rod) * be 


"Bat keeping the Rule as it now flands, let 10 at the 
I End of the fourth Radius (viz. at B.) repreſent , then 
mall each Prime in the ſaid fourth Radius repreſent . 1, 
im the third Radius .01, in the ſecond Radius. O01, and 
in the firſt ,0001 Part of an Unit. 
3 80 will 2 in the firſt Radius be .o002, in the ſe⸗ 
i >» oo, in the third 02, and in the fourth. ,2 

Parts. y 
= The Numbers and Diviſions on the Lides being thus 
= e „it will not be difficult to find the Point 
= FR the Line, where any Number teu. is. — 


2 


4 ken 0 1 the Numbers were 4 in 
I for theft Fur 42 (vi. 1.) I Ay 25 4 
41 mp of the Line D, for the ſecond F ow. 
count ths next following (that is 8 e 


4 Divifons betmirt 1 and 8) chen from thi Fa 
Wes Pont Cry re hid Fur, td 


= 
4 * 
1 
* * 
— +4 Z 
4 
= l TY 
27 * - , 
8 _ = 2 
* "4 th 5 . _ * * * 
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have nothing 


irn Figure 


 Tenths ; but for the /af 
that is the Point which repreſents 309. 


Sect. J. pon the Rule. ; 29 


for the laft Figure 5, I count the next Centeſm ; fo I 
find the Point 4 g. will repreſent 1895, and by the ſame 
Rule, the Number 37:5 will be found at the Point . 
Hence obſerve, 


1. That on a Line of this Length, only the four 578 4 


Figures of any Number propos d can be diſcovered ; 
for if the Number given were 189582, it would be re- 
vv agate ted at the ſame Point where the former 1895 was 
At a 2 
2. hat all Nambers, which, dr the firſt Figure 
but Cyphers (as, 20, 2CO, 2000, We.) 
are all repreſented at the ſame Point. | 
80 the Numbers 20, 200, 2000, are all repreſent- 
. by the Figure 2, at the Beginning of the ſecond 
rime. © 
3 Numbers conſiſting of three Fi igures, and have + 
ga Cipher in the Middle, are fond + within the-firſt - 


Tan of that Prime, at which the firſt Figure of ibe 


Number given is found. | 

Example. Let the Number given be 308; for the Þ 

T count 3 on the Line (which I find at the © 

g of the third Prime.) Now there being a 
vin the ſecond Place, I muſt not count any of the 

Figere I count 8 Cente/ms, and 


2 All Numbers eonfiſting of four Places, and haviog 4 
2 in . T- 1 250g Dy ing a 
Begin t unto ey belo and 
firſt Cente/m of the 2. Prime: 94 11 


oe F. 4 i found an the in- 
| ofthe fourth Prime. 


ow there being Cy 
> Prone. T mat nor TOY 


the Teaths wc — but for the 1% Figure * 4 
eſtimate 5 Millions, which in about the Mid 
firſt Cie, and that is the Point where 4005 ih 10 
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— of the Lines, hee, SHR. 


Note, Decimal Frafions and Mixt Numbers are diſ- 
covered after the ſame manner as whole Numbers; for 
if the firſt Number 1895, were 18.95, it will be found 
at the ſame Point, wiz. at a g; and by what hath been 
ſaid, it is eaſy to find what Number is repreſented at 
any Point upon the Line; as will appear in the follow» 
ing Queſtions of Proportion, of which I cþme now to 


treat. 


In Jrithmetic J ſhall take notice of two Sorts of pro- 
portion, Arithmetical and Geometrical. 


1. Arithmeticel Proportion is when divers Numbers, 
being compared together, retain amongſt themſelves 


equal Diſferences; as theſe, 2, 4, 6, 8, &c. And 
this is either continued, as in the Numbers before pro- 
pounded (which are alſo called Aritbmetical Progreſſion 
or a Rank of Numbers Arichmetically proportional; 
or diſcontinued, as in theſe, 2, 4, 8, 10, or the like. 


2. Geometrical Proportion; is, when divets Numbers 


E being compared together, differ among, themſelves, ac- 
| cording to the ſame Ratio or Reaſon, as theſe, 2, 4,8, 16, 
Oc. for here, as 2 is half 4 ; ſo four is half 8, and 8 


half 16. This is likewiſe either continued, as in thoſe 
before propeunded, (which are alſo called Geometrical 
Progreſſion, or a Rank of Numbers Geometrically pro- 


| I portional ;) or diſcontinued, as in theſe, 2, 4, 16, 323 


for as 4 is double 23 ſo is 32 double 16 ; but ſo is not 


* 
p Sd. Mb 
= * 


Set. I. be Uſe ef ibe Rule. 81. 


PROBLEM 1 


Having two Numbers given, to find a third Gth- 
metrically proportional unta them, and to three a 
Fourth, and to four a Fifth, &c. We 


Fn one of the Numbers given upon the Line B, 
and ſet it againſt the other given Number on the 
Line A; then find the ſame Number upon B (which 
was laſt counted upon A) and. againſt it you-have this 
third proportional upon A; and againſt this Thi, upon 
B, is the fourth upon A. In like Manner, againſt the 
fourth upon B, you have the h/ on A, &c. 

Example. Let it be required to find a third Propor- 
tional to theſe two Numbers 2 and 4, which may bear 
the ſame Proportion to 4, that 4 bears to 2. 

Draw out the Sliding Rod, till 2 upon B ſtand againſt 
4 upon A; then againſt 4 upon B, is 8 (the hir Pro- 

rtional) upon A; and againſt this hd (viz. 8) upon 
+ is 16 upon A; which is the fourth Proportional. 

Likewiſe againſt 16 upon B, is 32, the f/tþ upon A; 
and againſt 32 upon B, is 64, the fxth Proportional. 
. But now 1 forward, I find that 64 upon B, 
will reach beyond the End of the Line A; I therefore 
ſeek 64 towards the left Hand upon B; and againſt it 
I find 128, the /eventh/Proportional: And fo - 
ing further, you may find the eighth to be 256, the 
ninth 512, fc. Contrariwiſe, if it were required to 
find a third Proportional to the ſame Numbers 2 and 
4, Which may bear the ſame Proportion to 2, that 2 
bears to 4, N | WW. 

Th q | bd THEY 


- P z 
2 000 ET 
1 4 


| 4 Terms muſt be counted upon ore and the ſame 


32 The 2 N 7 
Set 4 in the ſecond Radius upon A, to 2 up | 
then againſt 2 upon A — the Le 'is 20 


the third Proportional; and inſt 1 21 is . 6, 
the fourth upon B: Alſo a e upon 


A, is .25, the Nees Propordiona on 


— * | —— 


I — 
Mubiplication by the Lines. 
> PROB. U. 7 oh 


On. Number being given to be multiplied by ee 
"00 fd the Prod. 


'p Muhiplication, either or whole Numbers, mixt 
or decimal Fradiens, the Proportion is, | 


4 1 is to the Multiplicator ; & 
So is the Multiplicand to the ProduZ. 4 6 od 


And the Product of any two Numbers fall hape te | 
„ Mis 2s thins be bs both the Numbers given, 
except when the leſſer of them do not exceed ſo many 
EI F then it will have 

ne | 


+ * :6: FE 
| 3 = As 1. fe | 
- =p 6 upon B, 2 | 0466 he Lin 
_ z t is 1 1 
a the Product Wt EY 
Note, The Unit or firſt Term may be taken 
either of the Lines A or B; but the firſt and 


row 
Line, 


ow 
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80d. l in Arithmetic, © 33 
and the Second on the other Line, where the /ourth will 
alſo be found. 


Li Letters A and wen ans * the 
es. 


2 . Let the two Numbers gi ven be 68 and 
26, to find the Product. The Proportion is [ 3; 
26 :: 68: 1768 ] 


Therefore Set 1 upon B, to 26 upon A; and then | 


3gainſt 68 upon B, is 1768 on A, which is che Produkt 


ſought. Or, 

Set 1 upon B, to 68 upon A; then againſt 26 upon 
B, is 17 on A) the Pioduct. Therefore it matters 
not which 9 the Numbers given be made the Multipli- 
cator : And note alſo, that the Product hath as many 
Places as are in both the Numbers given; becauſe the 
leaſt of them (viz. 26) exceeds ſo many of 'the firſt 
Figures of the ProduR, according t to the Rule before. 


given. 


3. Example. Let 68 be multiplied by 14. The Pre. "4 
portion is, 1: 14 :: 68: 952. : 


| Therefore Set 1 upon B. to 14 upon A; then a 
gainſt 68 upon B, is 952, the Product upon A; and 
here the Product conſiſts of one Place leſs than there is 
in the two Numbers given; becauſe the leſſer of . Y 
(viz. 14.) doth not exceed fo many of the firſt Figures | 
of the Product. 

Now, that the Product laſt found, is 952, and not 


95˙2, nor 9.52, will this appear: Set 1 * l 
14 _ 


7 


Cs; ou And 


% 
FY = 
1 ' % 
: FA. 4 
* * 4 


* . 


The Uſe of the Rule Ses. l. 


2 | 28 
3 142 
And then a- J4 (upon) 56 (upon 
- gainſt 5 A 70 ( B 
| 6 1 84 
6.8 95.2 


By this 'tis evident, that the Lines are in effect a 
Table of Multiplication ; for havin 75 ſet „1 to the 
Multiplicator, againſt any Multiplicand, you have the 
Product: So if 2 be multiplied by 14, the Producł 1s 


6 283 if z, the Product will be 42; if 4, the Product 


will be 56 ; if 5, 70, Sc. Hence I conclude, that if 
the Moliipticand” had been but 6.8,. the Product would 
have been 95.2 ; but the Multiplicand being 68, the 
Product mult be 952 ; for by taking away the rick, the 
- +FraQtions in each are made wwho/e Numbers. 


When of two Number: given to be multiplied, the one 


eonſiſts of whole Numbers or mixt, and the other of 
Fra#ions only, make the Whole or Mixt Number the 
. Multiplicator ; and having ſet 1 againſt it, ſeek. the 

Fraction 3 the left Hand, and againſt it you have 
the Produ. 


4. Example. 2 the two Numbers bi 27. 5. and .8, 
Set 1 upon A, to 25. 5 on B, and then againſt 8, 


| | 5 (which being leſs than 1, I ſeek towards the lef 


Hand) on A, is 22, the Product on B. 

And notwithſtanding a Number of more than four 
Places catinot be exaQly expreſſed on a Line of this 
Length, yet the Product of any Multi — _ may be 
diſcovered to lix or ſeven ROW at 1 


5. Ex- 


a+ » . 1 . 
— FI | Gd a «a A wed wn tb. _. 
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5. Example. Suppoſe 1 avere to-multiph 1482 by 54. 
The Proportion is, 


_ 


12541: 2482 : 134028. 8 


* x = 


; Therefore ſet 1 | upon A to 54 upon B; and then | 
againſt 2 upon A, is 108 upon B. Now, ſuppoſe, 


* e 1080 7 

the 2 be : | 

is 2000 10 „ © 105000 

255 So the Product will have ſix Places ; and againſt 

ald 2842, the Multiplicand, you may diſcern (upon the ine) 
tho the four firſt of them, (wviz.) 1340; the two laſt may 

he be found by multiplying (in ones Mind) the two laſt 

Figures of the Multiplicand, by the two laſt of the Mul- 

* tiplicator ; by which means the two laſt Figures of the _ 
of Product may be found, which in this Example will be 

he '28 ; theſe being 28 behind the four firſt, viz, 1340, 

he makes the Product complete 134028. © | © 

. I might here add more Examples; but theſe already 


Binz may ſerve, they containing (I think) ſufficient 
Directions for all the Variety that can happen in Mul- 


J tiplication. ; 


4 \ R 
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9 bieten Lins 


1 e een 
1 o Number being given to be divided by another, 
= mne i 


N Diviſion both of whole Numbers and mix the 
the Proportion is, : : 

As the Diviſor ito 11 Y PRA. | 

i i the Dinas to the ., 5 


5 _ Which Quotient ſhall ever couliſt of ſo many Figures | 
|  / as the Dividend hath. more than the Diviſor, except | 

when the Diviſor does not exceed ſo many of the firſt 
| etna of | 
« OTE, 


18. Exam Let it be required e LO 
heap 1: e 


Therefore, Set 4 upon B, to Th 


e 24 upon B, i 6 apon A, whi 
. fooght. 


= Ana El. 1 ts vide 1768 46. 
og HOP + rale AY 


_=x_ Therefore, Set 26 upon B, 3 
F 4 againſt 2765 upon B, is 68, (the Quotient) upon A. 


\ Example. 8 2 were to be divided 14; 
| 1 1 4225 952: 68. * 


Ne 
n 


There- 


Q * - 15 = < a * * 2 4s 0 — 1 , e * = " ha * 
* 1 — A 4 * 7 =- 
I : : - . ; 
5 * * 
R % 
* » 
— 


Therefore, We . B, and a- 
inſt 952 upon A, you have 68 upon B, which is the 


by. rake news the Dividend hath bac one Fipur ; 


more than the Diviſor 3 yet the Quoti 

; becauſe r 
many of the firſt Figures of the Dividend ; but in the 
firſt and ſecond Examples the jents have but fo 
many Figures ab the Dividend bath more than the Di- 
viſor ; becauſe the Diviſor doth not exceed ſo many of 


the of gs 05.00 Rn wa tothe gr | 


ral e given. 
This ſhews (in all Caſes) how. many e. 
be in the tient, the Value of the of which 


— A . by the Rule given inthe IntroduRion. 


wy by 

it will ghus appear, that the Quotient in the laft 
as lin np, nor rg pn | 
0 1 vpounB,. | 


on Gem the Divifor 14 28, 56 


£ 


35 The Ufe if The Rule 


70, Ac. I find at laſt, that if the Dividend were but 


6.32 the Quotient muſt be 6,8 ; but the Dividepd be- | 


= 952, the Quotient muſt be 68; for by taking away 


the Prick, the F Fafhiong 3 in each are made whole N _ 


bers. Lena 


By theſe e 3 it is als evident, e once | 


ſerting of the Rule, e both multiply and divide. „ 
For if 14 be 2 Multiplicator, ſet 1 on B again, 14 on 


A; then againſt any Multiplicand upon B, you have the 


Product upon A, as appeared by the third Example. of 


; Multiplication. 


And without moving the Rule, if you * 14 10 


be a Diviſor; then agaiaſt any Dividend upon A, you 
Hays the Quotient upon By as in the lat Example a 


Diviſion, +1 


How by any Diviſor te to find a. aa ente was 7 


ſhewn in Page 13: of the e gfe) alſo be 


4 performed by the Lines more readily, 


Thus, by, a Divifer, to find a Maltiplicater. a 
Bow the Diviſor given upon A, to 1 upon Bz and then 


inſt 1 (towards the left Hand) upon A, is the Multi- 


Venter upon B. Example. Suppoly25 were a Diviſor, 
e to find a Multiplicator. k 

Set 25 upon A, to 1 upon B; and then againſt I (to- 
wards the left Hand), upon A, is 04, the Multiplicator 


ſought. - 
y a Maltiplicator to find a Divider. This is but 


the Converſe of the former ; for having .04,: a Mulit- 
plicator upon B, ſet it againſt. 1 upon A; and e | 


7 0 I upon B, is 2 „ the n as Weben 


- - 
, 1 
wy a = 
© 
a w 
#3 . 
+ 
- 
* * „ ; 


ow wy « 


B, 


+ f 
her 2A \ 
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EL FROW IV. 
£5 2 4 * ien lhnen, into a Decimal. 


8 E T ho apa (Gf ks Vulgar Fraction _ 
upon A, to the Numerator thereof upon B; and 
then againſt 1 towards the left Hand upon B, is the De- 
cimal Fraction ſought. 
80 R will be found equal to this Decimal (vir) 251 
r, 


Gn Abt eB. So is 1 upon A, to 5 : 


l 24 F will be .75 3 for 4 28 upon A, is to «21 
upon B ; ; Sois 1 upon A to 75 upon B. 

In like manner, thjs Vulgar Fraction (vix. 3.) b 
equal to this Decimal, wiz. .60025 ; for ſet 960 u 
A, to 582 upon B; then agxint 1 upon A," 8. is 


upon B; and ſo of any other. 


1 


PR O-B. v. 


A Decimal Fraftth being given, to male the ſame 
into the known Parts of an Integer. 


F the Decimal be Part of a Pound Sterling, Set 

upon B, to the Number of Shillings, Pence, or 
Farthings contained in a Pound, upon A; then ſeek the 
Decim . upon B, (towards the leſt Hand,) and 
againſt it ve the Shillings, Pence or Farthings 
bree contained } in the Decimal given, * 


'P 


| Example, | 


7 
* 


* ad... 25 Uſe of the Rule $2.1. 
opon B. to 240 (ihe⸗ 


2 A, to 32 the Gallons of an Ale · Barrel 
oped To 270 

24 Gallons 

this 


Hamels equal to 24 R 
of a Pint, 


% -- 


b . Job were to be reduced _ Sl. 


e g Bo 0 (hs eee e 
; then againfl 3 — 
the kf Hand) 15.26 hats, ob oy red 


Parts of a Shilling, which is e 


2. of» dllug which br., 20 res Set I 


in a Pound) upon A, then 
againſt .7525 toward k left Hand upon By is 183. ile 
Pence contained in. 7625. 


-4. But if the Decal” aforefaid were to be reduced 
Farthings, 
1 upon A, to 950 (the Farthings in a Pound) upen 


B, and then againſt .7625 upon A, is 7323 and ſo many 


l are contained in . 762 5. 
in, ſuppoſe 7625 were a Decimal of an Ale- 
to be reduced into Gallons and Pints, 


inſt 7625 upon A, is ,: that is, 

be e Gallon; 4h redrce 

into Pints ; ſet 1 upon A, to 8 upon B, then | 
4 upon A, is 2 Pins: 80 625 of an Ale- 


PROB. VI. 


mee. being given, to find 8 Furth ma 


direct Propertion. 


\HIS i called the Rule of true Dirac, and the 
Sethe rt amber in up " 


ven upon B, to the ſecond 
—— — 
fourth Number foght 


— Example. 


* 


i | Py x 

. Sel; in Arithmetic. © 4 
Example. S Dyarters of Malt will make 20 Bar- 

| rels of Small Beer, bee many Barrels of fuch Beer will 

= ED SEE 

d Set 8 upon B, to 20 upon A; and then zinſt 22 

| upon B, is 55 upon A ; and ſo many Barrels will 22 

a varters make : And according to this Proportion 24 4 

m will make 60 Barrels, 28 will make 70, 32 Quarters + 


e vill make 80 Barrels, Qt. 
RO B. vn. 


. To three Numbers given, 1 fda fuerth in an in- 
7 | nk ver ſed Proportion, : 2664 


1 H 18 1 called the Rule of Three Iwverſe, in which 


el) obſerve, that if the third Number be greater than 
is, the firſt, than the ſecond. 
ce A | | umber be lefs than 
en . 
le- 
res 

upon 
Example. I/ 8 Mex d any Plece of Workin g Days 3. 
* In how many Days can 12 Mas 4 the ame Work? EY 
the Set r2 upon A, to $ upon B; then a 


Wn A, is 6 upon B, Which is the Anſwer. | 

ond may do the ſame Work in 6 Days, that 8 Men will do 

pon in 9 Days. | 5 
t 


100 The De ene Rule Set l. 


: Had. a Geometrical Mean, &c. 


TEE : 
' 


/ 


But if the Queſtion had been, In how many Day, 


can 7 Men do the dan Work ? The Anſwer will be, 
i2-: M00; 1 


As 6 upon B, is to 8 upon A; b. is'g-upon'B, to 12 


Kamins 


PROB. vnn 


Butwixt two Numbers given, to find a aue, Gu 


.. metrical ht tern 


ET one of the Numbers given upon IX to the ſame 
Number upon D; and then againſt che other- given 


Number upon C, is the Geometrical Mean fought. 


Example. Let the Numbers given be $0 and 72, 1 
if 4. 


get 50 ©, to 50 u u D 4 hes a inſt 12 
Won L; 15 e 


E 


berth, 4H = 


wa ” and then againſt 50 


27 an before. 1 
: 2 , ths 7 


Malu one Number s other; then extract 
the 222 Root of the Pha, this Square, Root ii 


the Geometrical Mean — the two — 
| \T bus, 22 multiplied by..50, is.. 3600, whoſe 
827 Roqt is ba 


and 72, 97 * x 


* e Mean between 50 


GB 15 


PROB. 


— 
. 


tract 
oot 18 
mbers 
x hoſe 
en 50 


O B, 


&*&, I. 


Of the Square Root. 43 
ran d. 

To find the Squure Root of any Number under | 
- ©. JOOOOOO, 254 * 9Þ 


HE Extraction of Roots is one of the hardeſt, Leſ- 

- ſons in Arithmetic ; yet by the Help of this In- 
ſtrament it may be performed with leſs Trouble than any 
of the foregoing Problems : For if the Lines C and 
D be applied one to another, ſo as 10 at the End of 
D be even to 10 at the End of C; I ſay the Lines thus 
applied, are like a Table ſhewing the Square Root of 
any Number by IaſpeQtion only; for againſt any Num- 
ber upon C, you have the Square Root thereof upon 


D, & contr. 


Note, When the Number given confiſts of 1, 3, 8 
or 7 Flaces of Integers, ſeek it in the firſt Radius d 
the Line C; and againſt it, you have the Root required 
upon DP). F 
Example. Let the Number given be 144. T find this 
en the fi Radius in the Lin C; and againſt it is12 - 
the Root ſaught. In like manner, | po 


. 


576 ) in the wh 45 Ally 
20736 > Radius up- J 144 nm 
; t 1000 upon D. 


Aint 
on C, is 


2. When the Number given conſiſts of 2, 4, 6, or 
8 Places of Integers, find it in the ſecond Radius 155 
the Line C; and againſt it you have the Root upon D. 


Example. 


wm 


44 _ Of the Cube Rot. Set, 


Example. Let 16 be the Number given. 


1 I ſeek 16 in the ſecond Radius upon C, ah apainſ 
1 4 10 16 4, the Root upon P. In like manner, 


; | ,25Jinthe2d (5.8 7. * 

_ jog 950 up 55 (the Root 

784996 J on C, ; 
PROB. x. 


To find the Cube n under 
© 1000.000.000. 


„ ook ſo as 1 
D, be even with 10 at the! 


Example. Ler the 'Namber iven 5 
"this in the firſt Radius in the E; aga 
find 15 upon D, which is the Cube Root of 3375 
. ſo is 212 the Cube Root of 9528128. 

2. When the Number given conſiſts of 2, 5, 
Places of Int ad t ape ſecond Radias 
E and agaiaff it is the Root fought. Example. 
F — Bo 

IN. upon E ; and againſt it is 3.3. the Cube Root 
upon A 
, 


Seft. II. a Superficies. | 48 
;, When the Number given confiſts of 3, 6, or 
9 ces of Integers, ſeek it in the third Radius, &c. 
Aid againſt it is the Cube Root. Thus againſt 125 
ing in the third Radius upon E. I find 5 the Cube 
sant Root, and fo likewiſe is 888 the Root of 
700. 227.072. 
Laſtly, to know bow many Places of Integer: muſt be 
in the Cube Root of any Number given. | 
Put a 3 over the Place of Units in 1 
given, then omitting 2, point over every third Figure 
towards the left Hand ; — tell how many Points, for 
3 Places of Integers muſt the Cube Root conſiſt 


6 
5 


— 


„ 3.-+ 9 


* : „ , : 
7 
* * hn. th — a — 


ore Sorzirieizs. 


W 
e 
e ee 
Fg. % en 510 
2.) 2 
care is chat which ebafe of three 
. 1 of which they are 
— of three is called a - 
TE: ny ä 
riang ESSE - 
ge Ree Tg; — | 
forbear to mention, they being all meaſured 
one and the ſame Rule. 


A* 

2. AR 
ad Lie, 
9 


9. A 


46 Of a Superficies.” - _ LY, 


ks Bk. . 
- 4 vn 


= 
4 
* 
ey 


5. A Dnadrangle is a Figure comprehended by four 
Right Lines, and is either a Parallelagram or Trape- 

6. A Parallelagram is a Figure whoſe: oppoſite Sides 
are parallel, having equal Diſtances from one another 
in all Places, and is either Right or Oblique. 

7. A Rigbt- angled Parallelogram js that whoſe Angles 
are all Right, and is either a Square, (as Fig. 5.) or an 
Oblong, (as Fig. 4.) SES 

8. The 8 Parallelogram, is that whoſe 


Angles are all Oblique, and is either a Rhombus (as Fig, 

7.) or a Rhombaides, (as Fig. 6. 2 
9. A Trapexium is a Quadrangular Figure, in which Eng 

no two Sides are equal and parallel, (as Fig. 8.) Bee 
10. Figures conſiſting of more Sides than four, are al WI ties 

moſt innumerable, but are reducible into #awo Sorts, A 


Regular and Irregular, either of which are alſo called ſeve 
Polygons. 3 
11. Regular Polygons are ſuch, whoſe Sides and An- 
gles are equal; they take their Names from the Num- 
ers of their Sides, as that of ſive Sides is called a Pen- 
tagon (as Fig. 9.) that of fix Sides, an Hexagon, &.. 
of Irregular Polygons tis needleſs to ſay any Thing, 
they being meaſured after the ſame manner as a Tra 


1-648 N. 
ium. | | i. wn 
I ſhould next proceed to ſhew the Uſe of the Rule in > 


the meaſuring of Lines, Superficies, and Solids : But io 
order to this I muſt-premiſe, i 5! * 

1. That every Magnitude muſt be meaſured by ſome 
known Kind of Magnitude that is Homogeneal or like 
to it. A Line is meaſured. by a Line, as one Lineal 
Inch, or Foot, or Yard, &c. | 

A Superficies is meaſured by a Superficies, as one 
Square Inch or Foot, &c. A Solid is meaſured by 4 


Solid, as one Cubic Inch, one Cubic Foot, c. 


And 


* 


Seck. l. Of a Gager freies 


And when it is known, 
ides ( Uneal I Inches C Line, 
dther | þ or Feet 
How many & Square pare con- Superficies, 
tained ; 


Cubical. Jin a Solid. 


Then is the r or Content of either of  tlieſe 
Kind of Magnitudes ſaid to be known. 

2. That the Meaſures of Capacity commonly uſed in 
England are of two Sorts, one for wet Commodities, as 
Beer, Cyder, Wine, c. the other for dry Commodi- 
ties, as Corn, Cc. ä 8 

And, I here take it for granted, that there are three 
ſeveral Gallons, whoſe Contents are allowed to be as 
followeth : -- 


Ale 282 Fa 
Wine Fallon 4 231 — 
Corn 268.8 * 


Now from hence are derived the following Tables 
ſhewing how many Solid Inches are contained in any & 
the other Meaſures reſpectively contained in them 


A Taznts 


\ * * 3 64 * 
9 y * FAY < p * n 
©. « A] 
1 1 : 
1 - 
* Ly 


Br of. ; / * 
* * Fl 


A. 

48 Of a Superfieies. _ Set. H. i * 

A Tas : of Beer-Meaſure. 
SENG | 
| 32 ads 1 1 4 : 
70 | 2 [Quart, f . 
128216 4 Gallon, u 
42738 72 36 | 9 |Firbn, 0 
| 50761144 1.72 1_18 | 2 . TP N 
101520288 4 30 41 2 | Barrel. Ic 
A TABLE of Ale-Meaſure. 
3 3 7 
loc 


4 Gallun. 5 
e 

16 | -2 [Niler lin. 
H 


an Ac of the Firſt of William and Mary, 
G is the Barrel, both for Beer and Ale, in 
Places, except within the weekly Bills of Mortality. 


n 


3 


N ELL 23 7 * | fo 
Y ; | 5 Lg ATazL: 


— 
= 
1 


Seck. I. Of @ Swperfcits, 4 


A Tai 5 of Wine-Meaſure, 


Inches. - 
Pin. * 
Er, 
24 4 Galla. 


41580 144] 72 | 18 |Rundle. © 
14553]_594j_252] 03 Head. 
19404] 072] 336] 84 | 47 | 15 |Tericon. 
29106|1008] 504] 1261 7 | 2 | 14 [ie. 
58272 201001008 252 14] 4 3| 2 [Tun. 


This Table ſhews, that in 1 Tun there are 2 Pipes, 4 
3 Tercions, . 4 1 14 Rundlets, 252 Gallons, p 
1008 Quarts, 1016 Pints, and 58212 ſolid Inches. Ilge 
Tables for Beer and Ale are like this, and need no Ex- 
planation. | Br | 


D SECT, 


Of a Girale. 


SECT. III. 


7 be Uſe of the Rule in meofuring of Superficies ; 


and firſt, of 4 Circle. 


HE Area of the Soperbeial Content of a N 
is found by the Diameter or Circymference ; I 
ſhall therefore &ſt hen bow by either of theſe to find 
the gre 


PROB. I, 


' The Diameter, or Circumference of a Tirele, either 


being given, is find the . 


HE Carats of that *® Foſter's Proble- 
Circle whoſe Diameter is mata Geomet. Va- 
Ute (or 1) is“ 3.1415926536; ria, * 2. 
but for our Purpoſe 3.141 502, 


will ſuffice: Therefore, as 1 is to 3.141592, ſo is the 


Diameter of any 1 to the Circumference. By the 
Inſtrument thus : 


Set 1 on the Line A, againſt 3.141 592 on the Line | 


B; then againſt any Diameter: on the Line A, you have 
the Circumference on the Line Wi and the contrary, 
thus: 3 * 


Theſe 


— 


Sea. III. Of à Cireb. 51 
3 62.8511 
Theſe Dia - 30 ( You have theſe 94-247 
meters. } 40 [ Circumferences, J 125.6 
50. 157-079 


— 6.366 30 
Theſe Circum- You have theſe 9.549 
ferences _ Diameters, Y12.732 


50 15.915 
And ſo of any other. 
P RO B. IL, 


The Dianuter of any Circle being given, to | find the 
Area, (or any Part thereof ) in Inches or in Ale 
or Wine- Gala. 


1. For the whole St in Inches. 


HE Area of a Circle is | 
Rectangle of half the Diameter into half the Cir- 


cumference ; that is, if half the Diameter be multi- 
ray: by half the. Circumference, the Product will be 


he Area. 
Thus, when the Diameter i is 1, the Circumference 


1592, the half of this is 1.570796, which mul. - 
| 2. — 5) the Product will 2 


by half the Diameter (vi. 


be the Fo: of that Circle, whoſe Diameter is 1, (vix.) 
785398. 


; D 2 The i 7 


equal to the Product, or ö 


8 


l * 5 
=o > 5 
.- 
x 1 
4 ” 
. C. 
[| 
, * 
1 } —_— - 
Ls 
ll - as 4 A 4 
F ' * 


rern 
1 


52 5 * Of Ci Sect. III. 


The Area's of all Circles are in Proportion one to 
another, as the Squares of their Diameters (2.12. of 
Euclid.) © 

Therefore, 4: the Square of the Diameter of any C ircle 
is to the Area of that Circle ; 

So ir the Square of the Diamiter bf any other - Circle to 


_ . be Area thereof. 


In the Circle above mentioned the Diameter is 1, 
and the Area . 78 5398; Now the Square of 1 being 
but i, it muſt hold: As 1 is to. 785398, So.is the 
Square of the Diameter of any Circle to the Area 
thereof. 80 ,785398 is a fixed Multiplicator ; and if 

an Uait with Cyp 14 be divided by 785 398, the 
Quotient will 1.27324, a fixed Diviſor; and by either 
of theſe fixed Nambers the Area of any Circle may 
be found, either by Multiplication or Divikon. For if 


_ the Squares of any Diameter be, 


"997" 85398 { Prod, 
Divided Loy 22251 Quoe: "oY be 


the Ares i in Square Inches, Feet or Yards, according as 
the Diameter was meaſured by Inches, '&&c. 
Tum: with more Expedition by the Inſtrument, 
, us TT ge 

Set 1 (a Diameter) upon the Line D, to 785 398 
(the Area thereof) upon C. 

The Rule being thus ſet, the Lines are like a Table 


1 ol Circles Area's to all Diameters ; for againſt any Dia- 


meter -_ the Line "a you. have the Ares thereof 


and as the Rule now ſtands, I alſo find, that if | 


Sec, III. Of a Circle. 33 
| Example: Let the Diameter be 20. 8 


Set 1 upon D. to. 785 398 upon C. and then againſt : 
20 upon D, is 314 159, the Area required upoa C ; 


91 


— 


The Dia C257), C 49087} 

The Dia- 50 ft Area 1 706.85 > Inches. 

meter is 0 40 1256.63 | 
On the Contrary, when the 


| 3%0 ) ike Diame- $19547 Þ © | 
Area is 400 f ne _—_— 5 22.56 f | | 1 
500 | e 


2. For the Area in Gallons. 


The Area in Inches divided by 282 or 234, gives 
the Area in Ale or Wine-Gallons reſpectively, and fo 
for any other Meaſure expreſſed in the former Tables ; | 
but without knowing the Area in Inches, the Area in 
Gallons may be found thus: Divide .785393. 


282 the Quotient & 0027851 N A. G. 
7 15571 will be .0033999 5 W. G. 


The Quotients are the Area of a Cirele, whoſe Dia- 
meter is 1, in Ale and Wine-Gallons, and are fixt Mul- 
1 for finding the Area of all Circles in either 
of theſe Meaſures ; for if the Square of the Diameter 
of any Circle be multiplied by either of theſe Numbers, i 
the 3 is the Area in Ale or Wine-Gallons reſpec- a8 
avely. 2 | h 4 


»$:. 


— 


- N N 5 
\ of o 
* 8 * a : 
* > 9 , 
1 Y 4 
942 


3 Of a Ciree. Sec. II. 
If you would effect this by Diviſion; the ſeveral Di- 


Voisors are thus found: Multiply the Diviſor for * 
4 the Area's in Inches, wiz. 1.27324. 


— 3 the Product F 359.05 5 oo 
231 F will be 1 294.11 


The Produdts are the Diviſors ſought And the Square 
of the Diameter of any Circle divided by one of le, 

gives the re 1 Area. 

2 found the ſeveral fixed Mulciplicators 
ard Divi ors for finding the Area of a Circle in Inches 
and Gallons, I fhall * them all ae in the 
tollowiog Table. 1 


OT bp 1 
3 8 | . EX 3; 5 5 Diviſors * 
1 inches, 785398 | 1.27324 

—. Gallons. .0027851 | 359 054 
Yup GaNons. 2233999 294-118 38 


But the Area of any Circle may be more readily 
found by the Help of ln fixt Numbers, called Gage- 
z0ints ; and theſe-fixt Numbers are the Diameters of 

—_ thoſe Circles, whoſe Content at one Inch deep is equal to 

due reſpective Gallon to which they belong. Thus, the 

__ -Gage-point for the Ale-Gallons is 18.95, which is the 
Diameter of that Circle, whoſe Content is 282, the 

| ſquare Inches in the Ale-Gallon. 

_ The ſeveral Gage- point, are the Square Roots of the _ 

Dis iſons laſt mentioned, and by the Rule are all found 
= at once by the Lines C and D; for (ſetting theſe _ 
eren at the end! 


Arainf 


22 w» 


> jy 


. Sekt. II. 5 Of 1 rel. S. 55 


Againf ne are theſe 3s A.G. 
theſe Divi/. Gage point: 8 | 
upon C. 294.11 upon D, (17.153 W. G. 


To which are ſet the Letters a. g. and au. g. upon ho 


Kule. 


Now, by theſe Gage. points the Area of any Circle | 
may be thus found : 


For Ale Gall. 


set 18 9; {the Gage- -point for Ale-Gallons) 7 
to 1 upon C ; then agaiaſt any Diameter upon D, yon 
have the Area upon C. 

80, if the Diameter were 45 Inches, the Area will be 
4-45 Ale-Gallons : And the Rule being thus ſer, the 
Lines are in effect a Table of Circles * for 1. 


likwiſe find, that if the Diameter 


wt the Area $04 
"8.6 


will be 2 67 
9.50 
The like for Wine- Gattons, by the proper 6 
int. 


Note, When the Area of any Cirele is ſought in Ale- 


Gallone, if the Diameter be more than 18.95, and-lefs 


than 100, ſet'the the Gage-point upon D, to 1, at the 


Beginning of C; then againſt any Diameter, from the 1 


Gage-point to 100, upon D, you have the Area 


C. Thus, the Rule being ſet for Ale-Gallons, you will 


find that when the 


D 4 | Diameter 


. * „ n 
. 3 7 * ww : F. 1 * *% * 4 » 
* oF » * ” * * a 9 * 
% > » # x Mr | 4 * 
, - 
» 4 * 
- * * _— 
* : 
. S "2 i 
— — 


30 2 : 
we 4:45 $A 
Diameter is & us" 10.026 > Gallons, 
f 80 8 17.825 


100 4⁊ 27.851 


When the Diameter is leſs than the Gage - point, or 
more than 100, then ſet the Gage point to 1, in the 
middle upon C; then againſt theſe 


; 15.0 you have (.627 
A 13 theſe Area's J. 471 $A. G. 
on Y, (10) upon C, (278 80 


4 And without moving the Rule, if 10 at the Beginning 

of the Line D, be 100, the Area againſt it will be 

25.851: So againſt the Diameter, wiz. 200, the Area 

is 111.4 Gallons ; againſt 3009, it is 250.7, and ſo on to 

(oo Inches Diameter, againſt which you have 1002.6, 

Sec. by this you may further obſerve, that if the Dia- 

meter be increaſed by Tens, the Area will increaſe by 
Hundreds: Thus, V 


8 10 27851 
the icon 27.851 ng 
Diameter] 6e f Ses 510.026 1 


600 1002.6. 
The like for Wine-Gallons by the proper Gage. point. 


L 7. ud any Part of the Area of a Circle, in 
Salad 1 A: or Wine-Gallons, 1 ; 


Set the Gage; point 7, T, or any other Part of t ; 
then zgainfi the Diameter you have the like Part of 


b -the Area; 
1 «I e a Example. 


” 
my 
1 
k 
- 


56 cee cnc. Set. III 


or 
the 


Sect. III. Of a Circle. IS 


made uſe of. 


* , 4 
« 


* — 


Example. Let it be required to find the third Pavt of the | 
Area of a Circle in Ale-Gallons. . 


Set the Gage - point to one third of 1, wiz. . 333 3 
then againſt any Diameter you have one third of the 
Area, Thus, againſt 100 is 9.283, which is one third 
of 27.85, the whole Area. She, 

Underſtand the like for Wine-Gallons, Ale or Beer- 


Barrels. 


PROB. HII. "Fig. 2. Plate Ill. 
The two Diameters (cd and ef) of an Ellipſis 


being given, to find the Area or Content in Ale» 
Gallons. = Monks 


S the Square of a Diameter of a Circle is to the 
| Area of that Cirtle ; ſo is the Rectangle or Pro- 
duct of the greater and leſſer Diameters of an Ellipſis 
to the Area thereof. Therefore multiply the greater 
Diameter by the leſſer Liameter ; then that Product 4 
multiplied or divided by the fixed Multiplicators or Di- 
viſors given (in Page 54, and 55;) gives the Area in 
Inches, Gallons, or Barrels, according to the Number - 


Or thus, (by Problem VIII. Sect. I.) find a Geome- 
trical Mean Proportion between the greater and leſſer 
Diameters ; for this Mean is the Diameter of a Circle, 
whoſe Area is equal to the Area of the Ellipſin. 
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EXAMPLE. Fig. 2. Plate III. 


Let the greater Diameter c be 72 Inches, and the 
leſſer e 2 50 by the foregoing Rule the Geometrical 
Mean between them will be found to be 60 the Diame- 
ter of a Circle equal to the Ellipſis, and the Area of 
_ a Circle, whoſe Diameter is 60, will be found to be 10.02 
Ale-Gallons. But the Area of an Ellipſis may be more 
eafily found by the Rule, thus . 
Set 359.05 upon B, to one of the Diameters (fup- 
” pole 50) upon A; then againſt the other Diameter 72 
upon B, you have the Area upon A, which in this 
Example will be 10.02, Ale-Gallons, the Content of 
this Ellipſis at one Inch deep: The like may be done 
for Wine-Gallons, if inſtead of 359:05, you take 
294.11. 1 q ; 


8 2 PROB, 1V. 
| - Superficies. . * 


1 2 all Right-lined Triangles, multiply half the Baſe 
| by the Perpendicular (which is always'the neareſt Di- 


= | 'Rance from the Baſe to the oppoſite Angle ;) or multiply 


alf the Perpendicular by the whole Baſe ; the Product 
ab be the Area required. ab 


Example. 1 Let Fig. 3. Plate III. repreſent a Trian- 
& gular Back or Cooler, whoſe Baſe a , is 260 Inches, 
and the Perpendicular Line c o, 110 Inches, the 
_— half a 5 is 130; this multiplied by 110, gives 14300 
ſeor the Area in Square Inches, and this divided by 282, 
= 4 . |  guotes 
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Set. TH. Of a Parallelogram. 
quotes, 50.7 the Area in Ale-Gallons; or by the Rule 
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at one tion, thus: 
Set 282 upon B, to 130 upon A; then againſt io 
upon B, is 50.7 apon A the Content as before, 


» i! 


PROB. Va 


h any Right-angled Parallelogram, be it Stare. or 
Oblong, the Product of any two Sides, including 
one and the ſame Angle, is equal to the Area or 
Content. 4 


EXAMPLE * 


Dise 5. Plate III. the Sides 5 i and 3 6 e egal 
ſuppoſe each be 128 Inches; this maltiplied by it 


{elf is 16044, the Area in Square Inches : For 2 2 


in Gallons by the Rule, 
Set 282 upon B, to 138 upon A; then againſt 13 
upon B, is 67.53, the Area in Ale-Gallons at one lac 


eps . 


EXAMPLE II. Of on Oh. (Fig. 4. Plat ut 


Suppoſe „, 130 Inches, and 5 , 180, the Product 
of theſe (being multiplied}.is 23 400, the Area in Inches: 


But for Ale- allons, ſet 282 upon B, to 180 upon A 


then againſt 130 upon B, is 32. 97 Ale Gallons, the Area 
tequired, | 


D6 ROI 


| Of a Paraltelogram. Sect. Ill. 
PROB. VI . 


oe any Oblique-angled Kyu, -y ( 6 it a 
Rhombus or Rhomboides) multiply the ſhorteſt 


Diſtance between the two langeſt Sides, by ane 7 


the ſaid Sides, the Product is the Area in Inches, 


Vo X A MPLE 1. 
Of « a Rhombus (Fig. 7. Plate HE.) 


3 i 


"\Uppoſe the Side pt, were 1 30 Inches, nd the Di- 


ſtance g y, 108 ; theſe multiplied, the Product will 


be 14040, the” Area in Inches; But by the Rule | 


thus : 
As 282.is to 108 ; So is 130 to 49.78, the Area | in 
Ale Gallons at one Inch deep. 


E x AM P L E III. 
07 a Rhomboides. (Fig, 6. Plate III.) 


Let the Side x x, be 260, and the Diſtance ? av, 103; 


5 5 tde Product of theſe is 280 80, the Area in Inches. By 


the Rule: 
Set 282 upon A, to 260 upon B; then againſt 108 
* A, is 99.57. the Area in- Ale-Gallons. 
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Set. III. Of a Trapezium. 
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p RO B. VII. (Fig. 8. Plate III.) 
To find the Area or Content of a Trapezium. 


A Right Line drawn from one of the Acute Angles 


to the Angles oppoſite (as the Line 2 5) will dr̃- 
vide the Trapezium into two Triangles, the Area's of 
which are equal to the whole Trapezium, and may be 
found by the 4th Problem of this Section. 


cr) by the half of a5; the Product is the Area of 
the Trafpezium. This is ſo plain, that it needs no 
Example. Den 
All other irregular Right- lined Fi conſiſting of 
more than four Sides, muſt be divided into Friangles 
(which will be ever leſs by 2 than the Number of Sides, 


and then the Area's of all thoſe Triangles are equal to 


the Area of the whole Figure, 


PROB. VIII. 


The Sides of any Regular Polygon being given, s 


find the Area, 
N any Regular Polygon, multiply half the Sum of 


1 the Sides by the Perpendicular (or neareſt Diſtance 
from the Center to one of the Sides) the Product is the 


Area.” . 


Example. In a Pentagon (or Figure of five equal 


| Sides) as Fig. 9. Plate III. 


Suppoſe each Side be one, Inch, to find the Perpendi- 


cular (c a) we have given a6 equal to. 5, and the Angle c 
Ner- 


at C equal to 36 Degrees. 
„ 1 


Or thus: 
Multiply the Sum of the two Perpendiculars ( fe and. 


4 

= 

. 

op o 
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© 
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_ L. 

4 the Sine of C=36 d. „ Ce. &.0 „ 

= . {to the Side A B=, 5 T 698970 
Ss is the Sine of B==54 d. tb 9.907957 

| Yo the Side CA=.68819 1.837708 


which is the Perpendicular ſought ; and this .68819 
multiplied by the Sum of the Sides, wiz. 2.5, the 
Product is 1.72047, the Area of a Pentagon, whoſe Side 
is one Inch; an by this Method I find the Area of all 
the other Poly 
Table. In the firſt Column of which you have the 
Names of the 2 in the ſecond their Areas in 
| Inches; each of w 8 by 282, $2, gives the 
Area in Ale-Gallons, which are the Numbers in the 
& third Column; and in the 4% and 5th Columns you 
& have the reſpective Diviſors. 


Names 


0 Repo übe. Se. M. | 


which are expreſt in the following 


. Ss. i: Ac .. 


: : 4 - Fw % + 
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, * 4 - 
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Sect. III. Of Regular 0 63 
12 a l 7 : 
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rr 


Multiplicators. Diviſors. 
ames off Being the Area's in Being tbe Squares [of | 
the Inches ani Gallom, | the Sides, when 
«when the Side is\ Area is one Inch or 
one Inch. bn Gallun. a 


Inches. JAle-Gall. | Tnches.- |Ale-Gall. 
Trigon | 433013 | .oot535 |-2,309401 651-251 | 


— 


I. ooo 


.0035401-] 1. o 00 282. 


Pentagon [1.720477 | .oob1010] 581234 163.908 
Hexagon | 2.598076 | .0092130} · 384000 108.542 
Heptagon | 3-633959 | -0128864 | .275182] 77.601 


»5 v5 = v5 Wwe wa  Yw _R 


of a Pentagon be 5370 Inches; 89 DO EY 


Octagon . 0171221] 207107}. 58.404 
Nonagon [0.181824 {| .o219214] : I 


Decagon | 7.694209 | 0272844 


Now having the Area (both in Inches and Ale-Gal- 
tons) of theſe Polygons when the Side is Unity, the 
Area of each may be readily found, the Side bring given: 

or, 


As the Square of the Side of any Polygon, is to the Area of 
that Polygon; 3 2 

de in the Square of the Side of any other Polygon, to the 
Area thereef : Therefore, 


If the Area of any Polygon (expreſſed in the Table) 


| be defired, in Inches or Ale-Gallons. 


Multiply or divide the Square of the Side by the re- 
yo Multiplicator or Diviſor, the Product or Quo- 
t will be the Area fought. N 


Example : For the Ares in Inches, ſuppoſe the Side 
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The Rook it Sect. III. 


multiplied by 1.720477, or divided by 581234. — 
4301 2, the Area in Inches. 

For the Area in Ale-Gallons, if the Sq Square of co 
' (viz. 2 500) be multiplied by .eob6101, or divided by 
163. 958 the Product or Quotient will be 15. 25 the 


To find the Side by. the Area giver. 


Maltiply or divide the given Area by the roper 
Medi or Di . the Product or Quotient will. 
be the Square of the Side, whoſe Square Root 1s the 
Side ſought. 
Thus, the Area of a Pentagon is 15. 252 Ale-Gallons. 
This multiplied by 163.90 35 or divided by .o006101, 
gives-2500, whoſe Square Root 3 is 50, the Side fought. 
But the Lines C and D, will effect this with much more 
Expedition ; for at once ſetting of the Role, you have 
the Area (in Inches or Ale-Gallons) to any given Side, 
or the Side to any Area given. 
 E#Exambple. For the Area in Ale-Gallons, ſet 1 upon 
D, A (the Area in rage when the Side is 1, vis.) 
006101, upon C; then againſt any Side u D, ou 
have the Area upon C; = the = Hara 2 
TLhas, againſt 50 upon D, is 15.252, the Area in Ale- 
- Gallons ; alſo & ainſt 22 Gallons, an Area upon C, you 
un 6, the $i e upon D, Sc.. 
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SECT, 
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ſought. 
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SECT. IV. 1 
The Uſe of the Rule in the Menfuration ß 
Solids ; and firſt, of a Priſm. 1 


; Priſm is a Solid bounded by ſeveral Planet, 
two of which being oppoſite, are called Baſes ; 

and theſe are equal, parallel, alike, and alike 
ſituate z but the other Planes are Parallelograms, in 
be every where applied from 
is Name *. 0 is comprehend- 
es, uſually called a 


Baſe to Baſe. Under 
ed that Solid of two, Circular Ba 
PROB. I. 


207 find the Solid Content of a Priſm 


* \ FFUliply the Area of the Baſe by the Perpendi- 


cular Height, the Product is the Content 


Example. Let Fig. 11. Plate III. repreſent a Brewer's 
Tun, in the Form of a ſquare Priſm, whoſe Baſe g h k i, 
1s equal" to Fig. 5. 2 Side being 138 Inches, and the 
Perpendicular (s i) 30 Inches. How many Ale-Gallons or 
Beer-Barrels will this Tun contain? 


Set 


. 8 E 
- by 4 Reer * 
* * 
- 


' 


& Of Prin. des. W. 


set 282 upon B, to 138 upon A; then againſt 138 


upon B, is 67.534 upon A, the Content in Ale-Gallons 


at one Inch deep; this multiplied by zo, the whole 
Depth, gives 2026.02, the whole Content in Ale Gal- 
lons ; this divided by 36, quotes 56.278, the Content 
in Beer-Barrels. 3 | 

The Fradtion 278 (being reduced) is 10 Gallons, and 
. oc Parts. For, N 35 

| As 1.000: 36 22278: 10.008. 

2, Example. Of a Round Priſm or Cylinder. . 


Let Fig. 12. Plate III. repreſent a Round Tun, whoſe 
= Diameter (u o) at Top is equal to (y) the Diameter at 

Bottom, each being 120 Inches, and the Altitude (e x) 

4 36 Inches : How many Gallons or Beer-Barrels may this 
contain? -Firft, for Gallons. Gas | 

Set the Gage point (ag) to 36, the Tun's Depth upon 

C; then againſt 120, the Diameter, upon D, is 1443.6, 
The Content in Ale-Gallons. | 

2. For the Content in Beer- Barrels: 1443.6 divided 
by 36, quotes 40.1, the Content in Barrels. - 


| Suppoſe I come to this Ton, and find the Liquor 9 
28 deep: How many Gallons are contained in the 
un ? | | | 5 


Bet the Gage · point to ; this inſt 120 is 160.95 
G TRE” 9; againſt 8 


7 * * N * 1 . 
a = 
| * 4 
* 
1 * 


Sect. V. Of a Gylinder, OF 


n 


The Diameter, Depth and Content of any Cylindri- 
cal Tun, any two bring given- to find the * | 


N this Problem are three Queſtions, all reſolved at 
I once ſetting the Rule. 


I. B the the Depth and Content, to find the Du. 


meter. . 


fe the. Depth 40-Incbes, aud the Co- 
- 1800 Al. 2 91. Ld hat is the Diameter ? 


Set 40, the Depth apo C, to the Gage-point upon * 
D; then againſt 1800, Content upon C, is 227-4 | 
laches, the l Diameter ſought, 

2. By the Diameter and Content, to find the Depth, 


Aided moving the Rule: Say, 


127.1, the Diameter D 

is to 1800, the Content; C 

So is the Gage · point n A 
to 40, the Depth, 


3. By the Depth and Diameter to find the Content, 
te Rule ſtanding as ene Say, 


A. the Gage · point 510 
is to 40, the Depth; J 
Ss is 127. 1, the Diameter, 


to 1809, the Content, 


upon q 7: 


* — 
£8 


i * Ls rr * . 
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Note, As a Circle is the Baſe of a Cylinder or round 
Priſm ; ſo a Triangle, Qgadrangle, or any other plain 


Superßcies, may repreſent the Baſe of a Priſm: For if 


there be Planes erected perpendicularly upon the Lines 
which encompaſs any ſuch Superficies, they will gene- 
rate a Sold, which uy be called a Prim; and the 
Content of any ſuch Sol 

Area of the Baſe by the Altitude, or Diſtance from one 


| Baſe to another. 


8 T. v. 


| The Uſe of the Ru E in the Menfuration 


© © of a Sphere, and its Fruſtums. 


| The Diameter of a Sphere or Globe being given in 


Inches, to find the Content thereof in Inches or 
Calli, both Ale and Wine, 


} q Sphere is two third Parts of a Cylinder, whoſe 


Diameter and Altitude'are equal to the Dia- 
. meter of the Sphere. 


But if the Diameter and Altitude of a Cylinder be 


1, the Area of the Baſe, which is alſo the Solid Con- 
tent (for 1 doth not multiply) is .785398 : Therefore; 


of 785398, wiz. .523598, is the Content of a Sphere, 
whoſe Diameter is Unity, or 2. | 


- 
— 


More- 


, 


/ Sphere. ect. v. 


id is found by multiplying che 


* 


P 4 ä ? 
1 * 


a & - Py 3 * 


* 42 
ö 4 


Sect. V. Of. a Sphere), © 64 


Moreover, all Bodies are in Proportion one to 


und another, as the Cube of their like Sides. There- 
lain R | | 

r if ; 15. | | 777 
ines A; the Cube of the Diameter of any Sphere, L to 
ne- the Content of that Sphere oh | 

the Lo is the Cube of the Diameter of any other Sphere, 
the To the Content thereof. * a 


my Now, if the Diameter be 1, the Cube thereof is but 
4, Therefore, 4 1 | 


= So is the Cube of the Diameter of any Sphere, to the 
Example. Let the Diameter of a Sphere be 20 Inches, 
and the Content required in ſolid Inches. 


ion ie 3 
By the Lines D and C, on the Rule, the Cube of 20 
will appear to be 8000. This multiplied by . 523 598, 
: is 4488.784, the Content ſought. _ 
a 5 For the Content in Gallow, _ 


It 52358 be divided 
boſe BY} = gives. 122 the Con- C A. G. 


Ma 231 ,002266F tent in TW. G. 
Now, if the Cube of the Diameter of any Sphere. 
be be multiplied by either of theſe Numbers, the Product 


-on- will be the Content in Ale or Wine-Gallons reſpective · 

re ly. Thus, the Cube of 20, the Diameter (vix.) 8000, . 

ere, multiplied by + I is 14.848, the Content in Ale- + 
Gallons; and the like may be done for Wine. 


* 
— 4 


70 co Sec. V $ 
But the Content of an here tay be more radi 
found by the — 2 The 
Set 1 upon D, to .523598 upon E ; then againſt any 
ter. upon D, is the Content upon E; So againſt 20 
the Diameter above-mentioned) upon D, is 4188. 78 
the Content in Inches, as before, In like manner, if 
the Diameter were zo, the Content wil be 14137. 14 


&c. 


£ For Ale-Gallons lar: 4] ; 


Set 1 upon D, to e n My e 
„eh cone upon upon E ; as againſt 
20 upon D, is 14.84, the Content as before ; and with. 


{ | out moring the Rule, I find, that if the 


Diame- the Con- 251 . 
* of wa tent is 11838 5 8. 


* * . * £ a = : : : 

; * ſs * 6 : 1 N . * 2 1 
S&V r 
PROB. M. 

0 


* * 
Having the Alitude A the 1 the Fruſtum of if a Glabe, 
tog r Ha with the nd to find 


< Altitude of its other Fruſtum; or (which is : f 
all one) the Lade 7 the Globe's Ait. 


The RULE is, f 


Tvide the Square of. the Semidiameter of the Baß 
tums Rafe doh Altitude of either of the Nu. 
tums, the Quotient will be the Altitude of * 


Fruſtum. 


„ In Fig, 10, Plate Hr. let c 6, the Altitude 
of = wr, be 6 Inches, and 44e e, the Diameter 
at the Baſe, 24 3 the half of this, (viz. 4c) is 123 
which ſquared, is 144 ; this divided by the Altitude 5c, 


viz. 6, the Quotient is 24, aut to e a, the Altitude 
of the other * * ; 


Note alſo, That a Geometrical Mean Proportion be- 
tween ac and bc, is equal to e 4; which doubled 


is de, the Diameter of the Fruftum's Baſe. Euclid 
03 6, 13. | 
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oe Sphere, Set. V. 


S p RO IN. þ 
Having the | Altitude of the leffer Fruſtum of 4 


EF - Sphere, and the Diameter of the Baſe, to find the 8 
3 Ultiply the Square of half the Diameter of the 
= three times the Altitude; and to this 


Product add the Cube of the Altitude, the Sum mul- 
tiply'd . 
i rage 17 the Con- C Inches. 

"Dy ers 


8557 J cent in Ale-Gallons. 
Example. In Fig. 10. plate III. let 44+ the Diame- 
ter of the leſſer Frufum (e de) be 24 Inches, and wh 
ed its Altitude, 6 Inches, What is the Content in E. 
ſquare Inches? 28 N pyr 
28 . call 
e e ſquared = 0 144 
3 times bc = e ; 
5 1152 
7 2 0 — A 
Cube of 6 c= + 216 
1 
2808 mi „ I 
Content. Cal 


rt 523598] -. _ F 1470.263 Inch. 
By} 008507 {eine 5.2137 Ale-Gall. 


The 


« J 


"FAY 
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4 - 
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S. M. Go ” 
The Content of the leſſer Fruflum taken from the 
Content of the whole Sphere, leaves the Content of the 


greater Fruſfum. 


74 8 Ih 7 r . 

the FFF 
SECT. VL 

the 9 

this The Uſe of the Inſtrument in the Menjuration 1 

nul. i of Pyramids and their Fruſtums. I 


fet upon one right-lined Bale, and meeting in 4 

* peu Top, __ 0 77 the ** ; 

alſo in each of thoſe Planes a t every 

_ K applied from the Baſe to the Vertex. 2 1 
+ in And under this Name Pyramid is comprehended that 
pyramidicat Body 9 Baſe, is a Circle) * 1 

called a Cone. 


A Pyramid is « Body 32 ſeveral Planes, 


4 . 42 4 1 ' 
2 2 
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PRO. 1 = 

._ 89 . a = 14 

. y = 
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Pyramid is one third Part of a Priſm, which hath 
the * Baſe and Altitude. Therefore, 


Multi pl 6 Area of the Baſe by of the Altitude, 
or 3 of 24 Area by the whole Altitude; in either 
Cales the ProduRt will be the Content of the Pyramid, 


R Ex. 


. 4 . ” 

*. 17 Bs *. ti 0 Gn "iy 
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N 2 


EXAMPLE L 


In a ſquare: ou (as Fig. 1 | Plate UI) FI 
-the Side of the „ be 412 Inches, and the Ali. 
„ n hat will be che Content in Ale 
IF "Gallons? | ll 


1 


q = Set 282 * to 112 $209 
Tuben againſt 112) is 44-4825 A, 


the Area of the Baſe in Ale-Gallons. Then ſet 1, upon 
A, to zo upon B; and a r 


eren an 
of . ES Z 
* EXAMPLE H. a 4 ſent 
8 | Diar 


Tint bk row Pyramid or Cone (as 18, Plate Dian 
III.) ſuppoſe the Diameter at the "oo e, be 100 36 E 
Inches, and the Altitude » x, 180: How many Ale- * 1. 
| Gallons this Cone contain ? | Line 

Set the Gage-point for an Ale-Gallon, to 2 of the 
Altitude, viz. 60, upon C; then 9 
3 1671, the Content required. 2 


PROB . 


fe 
4. 


he 


le- 


P R 0 B. " 
To find the ſalid e of the Fruſtum of 4 
Pyramid, 


Y the Rules 


, Jind the Aren Py great- 
er and alſo hays cn 72 Baſe. 
2 5 n Propertional batwixt tet 
_ e 5. f 


3. The Sum of Ihe three Number being multiplitd by 


one third Part of the Altitude, the Prong is the Cue 


of the Fruſtum ſought. 
Example. Let act o, (in Fig. 18, Plate III.) repre- 


ſent the Fruſtum of a round Pyramid or Cone, @ 0, the _ 


Diameter of the greater Baſe is 108 Inches, c e, the 


Diameter of the leſſer Baſe, 81, and a s the Altitude 


36 Inches, to find the Content in Ale-Gallons. 


1. Set the Gage. point upon 1, at the Beginning of the 


Line C; then againſt 108 D, is NO d. 

of 7 Be Ale-Gallons : 

8 en of che 
ine then a 1 u , 1s 28.2 Area 

of the leſſer Baſe. IO" 2 SE 


3. Set 32.48 upon C, to 32.48 upon D; then againſt 
by 27 upon C, is 24. 36, the CET Mean 0g: 
e two 


$0 the Aret'of the greater Baſe is —— 32.48 
The Area of the! is — — 8.27 


A Geometrical Mean bit the 2 Area's i—24. 36 


" , The Sum i — — 75.11 
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O, Gauging of Tins. Sec. VII; 
2 This multiplied by one third of the Altitade, viz, 
—_ 42, gives 901.32, the Content of the Fruſtum ſought, | 


- Or ty the Pen ths 


1. Square the Diameter 3 prot Bs 
7 Wa 1 Sqn the Diameter of the K Baſe. 


. Multiply one -of theſe Diameters by the other. 
To this Product add the two Squares, multiply Fo 
Sum by the Altitude: The laſt Product, divid 
4077» gives the Content 3 


3g SE CT, VIL 
2. Uſe of the Rule in Gauging of Brewer's Tun. 
* T =: Veſſels are in ſeveral Forms : The 
3 moſt uſual may be conſidered under ſome of 
theſe Varieties : 
- Þ Such whoſe Baſes are equal. 


And if the equal Baſes are alike (that is, both Round, 

ow Square, Oc.) and Parallel, and the Sides of the 
un ſtraight from one Baſe to the other, theſe Tuns 

ale Priſm, See * I. of this Section. 
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Sed. vn. Of d of Tins 


I. 
ix. 


6 I II. Such whoſe Baſes are . ET 


1. If the unequal Baſes be alike, (ſu poſe both Rect- 
angular Parallelograms, both Elliptical, &c.) parallel, 1 J 
roportional, and alike ſituate, and the Sides of the 
un ſtraight, ſuch Tuns are the Fraſtags of Pyramids. | : 


er. WH See Prob. II. of this Section. 3 
the 2. If the unequal Baſes be lle, ſuppoſe ons 
by Round, and the other Elliptical; or if they be alike 


but not proportional ; or if they be both alike and 
auth yet if they be not alike fituate, the 
un is called a Priſmoid, in which tis ſtill ſuppoſed 
the Baſes are parallel, and Sides of the Tun ſtraight. 
See Prob. VII. 
Note, When the Baſes are proportional; it will 


Leng of the greater Baſe, i 0 the Length | 


A | 
eo 1 10 the Breadth bh 
of Ll * of the leſſer. 4 


And the Baſes are ſaid to be alike ſituate, when.the 
ans Tl, leſſer Baſes are both in the 


- 


en the Square Root of 282, the Taches in an lle. 


f onen of d. Sen vu. 


ROB 1. Fig. 12, Plate IL 


: | ee! is Tun, whoſe Baſes are both equal, paral- 


"tl, and ſquare, each Side of either Baſe being 
1 1 38 Inches, and the Depth 32 Inches: What is 
the Content of this Tun in * ? Anfwer 
2228. 622. For, . 


Gr 282 655 to iner Az then a 18 138 

upon B, you have 67.5 34 upon A, the Content at 

one Inch deep; this multiplied by the whole Depth, 

as 33. Lives 22 28.622, the Content required. Or 
us: 

Set 16.79 upon D, to (the Tun's depth) upon C; 
then againſt 138 upon 5. is 2228.6 22 upon C, the 
Content as before. 

Note, 16.79, is the Gage point for ſquare Veſlels, it 


Gallon. 
It is needleſs. to give more Examples of this Sort of 
Tuns: For let the Baſes be in any 1 whatſoever, if 


we Tun have the eee above-mentioned, the 
Content is found by multiplying the Area of the-Baſe 
by the Depth.; and if. the Baſes are round, as in moſt 
Tom they are, the Content may be found. at one Ope- 


ration, as hath been en in the Firſt and Second Pro- 


* * * 9 
* P * WV , — 
o * - 
4 . 
* 


1 * 
1 "A p wx 
" : 
N * 
4 . 


; See. {va 12 . 


' 


or Tuns, whoſ Baſes are equal. 


Fl * 
; * N i ed. 
* * b 4 4.4 £ 

* "Pa 1 f 

* 4 , 

* in 3 1. * 8 1 * * Is £4 
- . , * 
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al- | 

ing © PROS. u. Fig 16. Plate III. 1 
N . 

_ Think in a Tim (as :zbcdefgb) why, 2 6. LL 
are rectangular Paralllograms, * 9% but Ha- 

-rallel, and alike fituate, and the Sides propor- 

38 ö tional; (d a) the Length 4 the greater Baſe is 

by 100 Inches, and (d- o) . Breedth 80; (hie) a 
WS the b of the 852 Baſe 85, and (h g) 1b“ 

Breadth 58, and the Depth of the Tun. 30 3 

>, Inches. How — Cala may ues Tun con- 

he ai x IM | K 

it OR all Tus of this this b # pris, 

6 F Raule: 6 . | Sor ** 

of he Lake. the Area of the greater Bak, the rea of the 1b 1 
e | Baſe, and a Geometrical Mean Pr al betwixt 
e t tus Area's ; the Sum of theſe three multiplied P 
ſt one third part of the Tun Depth, gives the Comtent: - 4 
B ib 
TT Etample either by the Pep, or the Lines A and. B. "of 


upon the Rule. | a 


8 * 
| 13 


KL 4. 282 is to 44. 100; So is 4 e, 80 to F 28.263 
the Area of the greater Baſe, viz. E 


53 3 tobe, 8 ; So is b 68 to as 
4 Area of the * Baſe, . 1 I 


; 4 A Geometrical Mean between theſe two 7 | 
1 5 Areas will be 1 by Problem VIS 24.1 12 
2 I. o be 


— 

rue sum i, — — 72.976 

8 This multiplied by one third Part of the Tun's 
$4 th,/ wit. 10, * 729. 76, the ene in Ale- 


. / 


a & 


1. 8 


3 7 R 0 B. 2 Fig. 16. Nas Pins 1 ITE. 
1 | Bhs o Tin . 1 Be IE n the great, 
* and n 
rallel, ; Dro LA. 7 ; 
- and beffer Diameter of each Baſh being equal. to 
e Lengths and Breadths. of Fee the for- 
mer Jun, and the Depth the fame. How many 
* will this Tun contain yn Ftp 


- 


* «©. ry 
% : 8 


C. 7 | he laſt Problem: All the given Dimenſions are the ſame 

in both, and the Operation will be the ſame too: For 

Z weißt Term in the 1 we take 359-05, inſtead 
. See the Work. 


Of n. S V1 


Pau bath E Hepriant, Po-. 
gta RR the greater 


Hs Elliptical Tun may be ality” to be b. | 
ſcribed in the Tun, whoſe. Content was found in 


* 
0 


> * > TX 


2 
d. 
p 


Seck. vn. Of Gauging of Tan. 


There is a Tun (as Fig. 17. Plate II) whoſe Baſes - 2 


" p = N "ry A 
/ am "a bs if. * * * n 
1 - f &, 


has D 
* KA a 

as » | "4 
* 


* by « * 
+ N 


; 
<4 * - 


N 1 


Hs 159.05 is to; l, 100 3 85 is lm, — = 
the Area of the greater Baſe, . $ 22.209 . 


4 sb e lei boy, e MM 
"the Aron e Baſe, cm 6093 


The Geometrical Mean between thoſe ud | 1 
* be found by Prob. VIII. MI 18,938 3 
to de —_ . = 


—— 


The Sum i — — — 57,317 2 


This multiplied by ove third Part of the Depth, wiz. I 
10, gives 573.17, the Content of this Elliptical Tun, 
in Ale-Gallons, ; "9 


- 


— — 


P ROB. IV. 


are both ſquare, but unequal (x p) the Side of _Þ 
the greater Baſe is 108 Inches, (t o) the Side of Þ 
the leſſer Baſe 93, and the Depth (s a) 30 Inches.. 
What is the Content in Ale-Gallons ? " - - _ 
7% 8 Tun being the Fruſtum of a Pyramid, may 
be gauged by the general Rule in Problem I. 


of this Section. Or thus: 


— 1 _—_— a , 
: * * A. *. v * — £ * 
pl Fr” 0 , I * we.” * of a j 
l * * \ * * — * * n * AN 4 y 28 C N A 6 - AO 2 " x 
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I, . Square the Side of the greater Baſe, and alſo the 
Side of the leſſer Baſe. 

2. Multiply the greater Side by the lefler, and to the 
Product ui the two former Squares. 
3. The Som of theſe three being multiplied by-one 
third of the Depth, gives the — in Square Inches, 
. which divided by 282, the 9 is the Content in 
| Ale-Gallons. . 


' e By the Inflrument the Square 7 , 
A of xp, 108 is — — 8 11664 
1 5 | 

F ; ee 93. is — — .- O64 
* 208 multiplied by 93, is ae! 7,0 Nn 


Sam i. —— =- — 230357 
+ Muliiplied by one third Altitude — — 


The Produft viz, — — 


. 


"hgh | 


4 
* 


303570 
divided by 282, quotes 1076.48, the Content 
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PROB. v. Fig 18. Plate III. 


There is a Conical Tur, whoſe Baſes are both o. 
cular, (a o) the Diameter of the 2 Baſe 11 
108 Inches, (ce) the he le 

| Baſe 93, and (u n) the Depth ;. 30 r 
is the Content . of this Tun in Ale-Gallans ?. 


H E Dimenſions being the ſame as in Phoblem”. 
IV. of this Section, proceed as is there directed, 
we laſt Product will be 303 5708 this divided by- 359.05. 


quotes 845.48, the Content ſought, 
Or thus by the Rule; 


Sobtract the Diameter of the leſſer Baſe from the | 
Diameter of the greater, and add half the Difference to 
the leſſer, the Sum is the Diameter in the Midale of i © 
the Tun's Depth ; which found, A 

FN. _ hs Gage-point (@ g) to the Tun's Depth. A 


The inſt the Diameter upon D, is a fourth Num- 
E the Diam | 
. 2. Set the Gage-point to z of the Tune Depth. pony] 


C. 

Then againſt 3 the Difference of the Diameters upon 

D, is a fourth Number; which added to the farts; 1 
Nomber firſt found, is the Content of the Tun 2 


_— 
n i N ta * * EEE 
az n 4 

ax * 


g « N 0 * 5 5 
* 2 


9 ; 


E + EXAMPLE. Fig-11. Plate III. 
e Diameter of the greater Baſe iv — 108 


ö — 


W 


A 8 


- 8 " — — * 1 "+ 
" I” * Ty, | . . 7 ö — 
| . 4 | 
AY e etrence is ð — 
L is 4 "Sax -— | = : 4 : 
. * 2 " » 
Fi. 


93 dd 1c 
33 bY 


=” The half Difference is 7.5 ; this added to 93, makes 
100.5 for the Diameter in the Middle of the Tun's 
Depik* Therefore, irn a Bt = 2h 4 
1. Set the Gage-point to zo, the Tun's Depth; then 
againſt 100.5, the Diameter, is 843 91, which keep. 
i. Set the Gage-point to half of the Tuns Depth, 
that is, 19 ; then againſt 7.5, the Semi- difference of the 
Diameters, is 1.56. This added to 843.94 (the Num- 
beer firſt found) the Sum is 845.47, the Content ſought : 
Which agrees very well with the former Rule, 


A c Wo *. * — 

3 1 * A 
* F 

* 5 ” CI 3 1 
* = ry 4 _ bY *2 
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7. fd the Content of a Pyramidical Tun, whoſe 
Be are in the Form of any of the firſt 10 Regu- 
Vor Polygens, one Side of each Baſe and the Tun's 
Depth being given. EB od 


7 2 
3 5 . 


1 found by Prob. VIII. Sect. Fe 

A Geometrical Mean betwixt theſe Areas may be 
F found by Prob. VIII. Sect IJ. 4 | 

= The Sum of the two Area's and the Geometrical 
Mean between them, being multiplied by half of the 
= Tun's Depth, gives the Content. Or thus: 


8 4 * * 
« g of 2 
- , N 
: * Po we ad. l 5 
- i —- . 
0 + 4 5 K > - = 
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AY 
| C 
A 
= 
| en 7 


1 EX 4 ? * N * * 2 | " — 
of wa & F Fr 8 : F * - 
* * = a 1 * Y 2. „ 1 * 
- i, * * | * ; > - 
N 1 . — 2 1 

| Of Ganging of Tuns. 4 
eh — ; b a 
* + g \ — * 
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THE Ares of each Baſe of any fuch Tun may be 


 D * By * 


ma IA Av „ 0 Aa l.gzgy" 


ws is CQO A» a> 


; 
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108, the Side of the leſſer 93, and the Be th 30 Inches 
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by the Rule in the Eg. ſquare the Side of #8 
each Baſe; multiply the fp Side by the leſſer; then 
multi Bend the Sum of theſe Three by half the Tuns 

8 multiply or divide this laſt Proda& by 2 
wg proper Multiplicator or Diviſor [as per Table, page 
051 (he The ele or Qotien wilt be the Contenrin! fla "I 


Example. Let there be a exramidical Tun, whoſe 
Baſes are both in form of a Pentagon (or Figure of five 


equal Sides,) and let the Side of the greater Baſe be 


all the ſame as in the laſt. Problem: Therefore, ac- © 
cbrding to the Rule and Example there laid down, the 
laſt Product will be 303770: This multiplied b 
.o06101, or divided by Ui .go8, 122 Table, Page 633 
gives 18 52.08. 


To find the Content of any Tun, whoſe arallel Baſes 
are Rectangular en or Ellipſes, the Sides 
of the Tun being fra ght from the Top to the Bottom, 
whether the Baſes be Pale or unlike, proportional or 
Siſproportiona], alike fituated or nn, bye one — 


Rule. 


„ 


. Fig. 16. Plate II. . . Tun called 4 


4. 
. "* 


1 
2 * 
CA 


28 * 9 
* * 
f - * 


jo ROB. vi. 


of ' 


 Priſmoid, the Baſes are Rettangular Parallels 
grams, unequal and diſproportional, but parallel 


A Ky and alike ſituate ; (a d) the Length below = 1,0 


Inches, and (ab) the Breadth 100, (e h) the 
Length above go, and (ef ) the Breadth 70, and 


5 the Depth 30. Nat is the Content in Ale- 


Cal? 


Food 5 R. U IL E. 


the greater Leng th (% add half the leſſer 
Length © (e 5, and multiply the Sum by the 


| r Breadth (a b,) reſerving that Product. 


"of : 2. To the leſſer Length (e H add half the pronter 
Length (a 4) and multiply the Sum by the leſſer Breadth 
© /). add this Product to the former reſerved Product. 


3. Multiply the Sum of theſe'two Ploducts by. half 
of the Tun's Depth, and divide the laſt Product by 282, 
the Quotient wi be the Content rn in Ale- 


- © Gallons. 
Example. (a 4) 150 added to half (eb) Wert 


is 195 ; this multiplied by (s) 100, the 
19500, which keep. 
2. (eb) added ro ulf ( 4) 75, the Sum is 16s 3 
+ ie om 70, the Product is 11550 3 
t rmer dea, Vit e 
um 


ws 4 y > > £ 9 j n * 
— 4 * ” x v4 9 — 
I ba 1 1 2. K 4 
g % 


—_ * 2 * ” — 1 

1 5 . * " 3 £ mY * 8 - 

1 9 TY 0 4 E . % 
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| aw of Gringo Ts: „ 
Sum is 1050 ; this multiplied by half of. the k, 
win. I — Product is 310500.; and this ad 
282, gives 1101.06, the Content in Ale- . 
The Truth of this Rule will plain] 
duly conſider Fig. 13. in which (4 &c * rel cot 
ter Baſe, and (ef) equal to the. left | 
. che laſt Pro lem (which was - 
1 4 
this Figure 13, ( ie is made equal to . 5. 4 
2 (a i "109, fee 15 2 * is equal to 90 "3 9 
(a 2) 150 leſs by (e is to (s a) | 
the Altitude 15 o, as before. nn ' 
The Lines being drawn, the whole Solid is com- 
2 theſe Parts, vis. three Priſms and a Pyra- © 


* r 
- * * * 
4 | 


bis webs 
3 is J 14103. 
35 


evenby 


The Tyan is %. ; | 
The Content of theſe 7 "Hi Solids being (gs toge? 

ther, gives the Content of the whole Solid abcde - ⁶ 

feb; for the whole is equa] to all its Parts taken to- 


& And the Content of theſe 7 be found thus: 


1. Multi b 70, the Product is 
6300 3 n mae by 427 42. Altitude, wis. 7 
* 


gives 189000, the — a of he Fi, bio * 


2. Multiply 


_ * K , : "W * 9 , 

wo a y <a * SH * k N 
+* N * 4 J 1 E - n 

* - 444 I; + 6 y 
A 6 . &, - 

, * 4 - 


2. Multiply (e) 30 by (@ 5) go, the Product i is, 2760 3 
this ab Mal ied half the Alcitade, Vis,"15, 18 * 
the Content of e Priſm ;zas0be, 

3. MN | (en) 70 by e) 6o, the Product is 4200 ; 
this multiplied 'by 15, is is 63000, the Content of the 
' Priſm „ u g. 

- is 1800 


Multi ply (+ 4) bo b ( o) zo, the P 
this — 11 by one third of the Al he Altitude, viz. 10. 


gives. 18000, the Content of the Pyramid 4 b. 


| | 17 189000 

So the Content of the fem 0500 _ 
3 3000 5 

Pyramid is — — — — 18000 


* | 
6 * 


4 


f The Sum ; — . Nene 


Is the Content in ſquare Inches, 445 exactly the 

ſame with the Content found by the Rule before 
en. 

2 211. Truth of this Rule being thus demonſtrated, 

5 on oo ſhew its further Uſefulneſs in the following 
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of Gig of Tin. 3 
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Sf. vn 97 Gaphy of tan: 


PROB. VIII. Fig. 16. Plate III. 


There is a Tun (called a Cylindroid) whoſe Baſes 
are both elliptical, unequal, and diſpropertional 3 
( Dat is, there is not the oth * betwixt 


the Axis and Diameter of the greater Baſe, as is 
betwixt the Axis and Diameter of the leſſer) let 


- the given Dimenſions be the font as in the laſs 


* VIZ. 


ns= 90: 7 70 } Rectangular above. 
1% =150 : /m 100 J Conjagates below. 


| And the Depth ze 13 ; What is the Content of 
this Ten! in Ale Gall 


9 2 the Content of his Tun 4 by * 30 
Rule, and according to the Example given in the laſt 


Problem ; ay inſtead 55 758. * * n = 

b 0 in this Example (the Num bh 
| the % — n in the Laff the laſt Product will be 1715 

| Al Gale. * 39.05. BY 4 78 ihe en 2 
a E. « 


N 


hooks OS 2 N . 15 \L T i J 
ROB. K. Fig. 15. Plate III. 


Ther i is a + N. whe/; Baſis, are R Angel 3 
"rallelograms, and Para lil, but neither equal 
ni or alike ſituate (for g h, the Breadth above, is 

= poſited direftly opp? te to a d, the Length below: ) 
H nam A. Gallas will this Tun contain ? 


Tbe Dimenſions are, 
6 1 68: he Length = 85 above. 
©, Ps, Length = 100: 4 Breadth = 8 below. 
=... : 2 no os 30 Inches, 


I᷑ the Baſes of this Tun were alike Staate (3 is for» 
- poſed in Problem II. of this Section) the Content 
would be 79. 9.76 Ale-Gallons,, as was there. ſhewn ; 
© Hat the Baſes being inverted, as above f4id, the Con- 
tent will be found to be 735.81 Ale-Gallons, as __ 


| the following Work, which is performed 
1 of this Sec. 

Ane (%) 68*added to half (4a) zo, 1 118%; this 

3 6. Ne ga = | 


{4 e) 100 added to hal bg) 34. 81 * tl 
A dc) 80, the radu 10720, the Sum 1 9 
. of theſe two Product i is 207 50 . Which multiplied by. MY 
one third of the Depth, viz. 10, gives 207500, the P 
.- ar by ſquare Inches ; this divided by 282, the. t] 
16 35.81, the Content in Ale-Gallons. Or EY 
if the Sum of e laſt Products be divided by 359.05. 1 


the Quotient will be 577.91, the Content wy 4 


ON 1 4 ö * 
9 un 
* = 


1 


tical Tun, whoſe Axis above is directly 


may be conceived to be inſcribed in the other, the re- 
ſpeRive Axis's. 
and allo. the Depth being © the ſame in both, 


1 * 
- 


PROB. X, Fig. . Place UL 


To find the Content of a Tun, whoſe Baſes are 5 
like, ſuppoſe one ſquare, and the other ablong; or 
one round, and 4 other elliptical, hut Parallel 


ene to. the other, and the Side f the Tun 


RT. 

The Dimenſions are, 
Breadth Length | 
= 747 . 2 * above. 


dc ioo: c 6== 100 \ Conju below. 
| Depth 30 In 


Re Ca work th: 


Set vn. o chi of . E. 755 | 
2 
ſhorter Diameter below ; and ſuch an Elliptical Tun 


and Diameters, Lengths and Breadths,. s 


t. A add half (4c) 50, the Sum is % A 


this multiplied by / g 100, is 12400: 
2. To (dc) AA Þ- half (ef) 37, the Sum is f 
this. multiplied by (e 4) 100, is 137007; this ad 


the former Product, wiz. 1 B 


this multiplied by one third o the , vis, 10, the 


Product is 261090 f this divided by 282, gives 925.53, 


the Content of this Tun in Ale-Gallons, ſfuppoling the 
Baſes are one Square, and che other Oblong,. as the 
Figure repreſents them. 
t if the Baſes were one Round, and the other 


- Elliptical, che laſt Froduct, viz. 261000, mult 1 


3 W 1 S 


1 by 359.05, and in this Caſe the Content will be 


5 726.9 . 
c bes fed, I preſume, it will 50t be 


diſfeult to find the whole Content of any Tun, whoſe 


Baſes are — and Sides ſtrajght from Top to Bot- 
tom. 


To 8. E C 7. VIII. 


F from Inch to Inch, or what any Tun will 
contain upon every Inch of its Depth, 
| which is coinmonly called NAY, 4 Tun. 


P RO B. I. 


= Suppoſe a Tun, whoſe Baſes are bath Round, or both 
=_ - are, and Parallel one 2 another, aud in the 


3 Sides a flraright Line may b 
= from Baſe to Boſe... Let the eee Sido 
the greater Baſe be 187.2 Inches, the Diameter, 
ide of the leſſer Baſe 180, and the Depth 12 
- "Inches, to inch this un (be it Round or 2 
250 the Mer Buy decwward. 


4 GED? * R U L =-* 5 { 


"ROM the Side or Diameter of the greater, ſub- 
tract the Side or Diameter of the leſſer Baſe, di- 


. 3 Nu * and call the 
For 


Lee 


* Sbesiag how. to find the Content of any Tun 


every where applied 


pp r Wr W mew OS 


90 


32 


me 4 &- 


| Br he Sid or Dune of ce tor Hl pt. 


ly the Number (4) by the Number (a) and call 
he Þ uct (c). Then, 


1. To the Square of (5) add the Number (c), and. 
one third Part of the Square of (a), the Sum of theſe 


_—_ * the Content of the firſt Inch of the 
un 

2. Multiply one third Part of the Square of (a) by 
23 to this Product add the Number (c); then multiply 


the Sum by 2, and to this Product add the Square f 


(5) ; multiply this Sum by 2, this laſt Product is the 


| gray" the two firſt Inches of the Tun. | 
 __ one third Part of the Square of (a). * | 
d and multiply as in the laſt, the third and 
| 14 Rang . the three firſt 
Inches of the Tun. : - 
4. Having found theſe three Numbers, ſubtract the 
firſt from the ſecond, and likewiſe the ſecond from the - 
third; then the firſt Number, and each of theſe Diffe- 


rences or r being ſeverally divided by 282 for 
ſquare Tuns, or by 359.05 for — Tuns, the reſpec- 
tive Quotients wi 


This divided by the Tun's Depth, viz. 12, gives .6 
for the Number 4 85 x 


* 
\ — d 


be the Content (in Ale-Gallons) of - © 


the firff, ſecond or third Inches of the Tun; by which 
c "i 
Fre Example of « Svare Tas, 
The Side of the 39e ——— —187.2 
The Side of the Baſe 80.0 
The Remainder is —=—_ 7 


g * MAES The 
4 * - \ 


"of (which is the Side of 4 Baſe) 
1 4605 this multiplied by the Nember &, "Sie b, 
n 108 Tor og arg c. 


152. "The Square of ö is . 
| Number 6 — 
J of the Square of a is 


The Sum is the Content of the H? 
"Lack ofthe Tan, i lacks, vis. 5 1 


24 of the Square of a 10 


— — 216.48 
| Add the Square of the Number 6 —— 3400.00 


— — 32616.48 
a 32010, 
| Multiply by 4 


Prodott is the Content of the tuo) 
firſt Inches of the Tun, in Inches, þ 65232.96 


I aol 
| Se WII. e rr 
| 4 * — 


| A —— 
Add the Number — 


— Now theſe three Numbers, 


5 32508. 12 Divided (115.277 
, Viz. 4 32724.84 Þby 282, 4 116.045 
41. 3294228 Y quotes „ 6.816 


bs For the Content (in Ale- Gallons) upon the firſt, ſe- 


cond, and third Inches of this Tun, ſuppoſing the Baſes 


reſpective Quotients wil! | 


(90.5390) the Content of the firſt ſecond and 
91.142 third Inches of the Tun, when its 
4 91.747 Baſes are round. k 


Nor by theſe Numbers the following Table is com- 


poſed far the round Tun. Thus, 
Take the firſt Inch from the Second, the Remainder 
or Difference is .603, which ſet down in the third 


Column, againſt the Space betwixt the firſt and ſecond 


Inches. In like manner take the ſecond Inch from the 
third, the Remainder is .605, which place in the third 
Column znder the other; then take . 603 from .605, 
there remains oo: for the ſecond Difference, which is 


And if the ſaid Numbers be divided by 359.05, the 


* 
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1 2 


always the ſame, as in the fourth Column ; this ſecond 


Difference added to the ſecond Number in third Co- 
lumn, wiz, . 605, makes .607, and this added to the 


Content of the third Inch, viz. 91.747, makes 92.354, 


the Content of the fourth Inch ; and ſo by a continual 
Addition of the ſecond Difference to the firſt, and of 
their Sum to the Inch laſt found, the Table is made. 


eren rer 


1 


| D: hb, Tear | 
ery Inch 1 
q Leches. in Ale Gall. 
oF, 90.539 
Dos . 91.142 
3 91.747 
1492354 
5 } 92.903 
6 93-574 4 4 
7 94.187 
„a 94.892 
9 |. 95-419 
| 19 P 95.038 , 
j 11” | 96659. |. | | 
4 12 | 97 282 623 1 002 


: — of tne Too. 


In this Example we have made 4 Table for the 
Round Tun, and the Operation would have been the 


Inches of that inſtead of theſe. 


poſe it to be Regular, _ all the Qualifications 
8 bu 3 Problem. _ 840-1952" as moſt Tans 

ve ſome et or Unevenneſs in their Sides. 
I ſhall here lay 


Note, When we inch a Tun . by-this Rule, we ſup- 


a more Practical Rule for inching 


* * 
* * 
1 
. -z 
” 
1 b 
. 


ſame for the Square Tun, had we taken the three firit 4 


_ 9 
* * 


2 1 
9 
oF At; = ” A _ 4 
2 . z 
* * * » 
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0 | ; oF ** 
N . & _ — k | > 
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P RO B. II. 

There is a Tun whoſe Diameter at the Bottom 
is 10B Inches, the Diameter at the Toþ 93, 
and the Depth 30; how - maky Ale-Gallms 
will this Tun contain upon every Inch of the 
Depth? + FF 


FO reſolve this Queſtion, there muſt firſt be 
known the whole Content of the Tun, and 

alio the! Area of the mean Diameter in the middle 

of every 10 or 12 Inches of the Depth, and theſe 

may be thus found: n e 
Take i (wich ſome convenient Inftrament) a Dia- 
meter in che middle of every 10 Inches of the Tun's 
Depth, and N in this Example the firſt (at 5 
Inches from the Top) be 95.5, the ſecond (at 15 
Inches from the Top) 100. 5, and the third: 105. 53 
theſe I ſer down as in the following Table. 
This done, we may conſider 


* 


* aſiller the Tun either a 
Round or Squafe, and firſt to Inch it as a Round. 
Set the Gager Point (a g) to 1; then againſt, the 
ſerveral Diameters already found, you have their te- 
ſpective Area's; So the firſt Area will be 2960, 
the ſecond 28.13, the third 31.09; theſe I ſet don 
in the Table againſt their Diameter, and having 
added them together, the Sum is 84,53, this multi- 
plied by 10 (or which is all one, remove the Prick 
one place toward the Right-hand) the Product is 
845-3, the whole Content of the Tun. | 
% | _ 


* 


Sect. VIII. Of Inching of Tuns, 99 
Note, Here the Diameters being taken in the. mid- 
dle of every 10 Inches, there will be no uſe of Mul- 
. tiplication or Diviſion ia Inching the Tun, as there 
will be when the Diameters are taken in the middle 
of every Foot or half Foot ; for here the Area's of 
. - the ſeveral Diameters do not only ſhew the mean 
Inch in the middle of every 10 Inches but alſo the 
whole Content of thoſe 10 Inches, if you remove the 
Prick but one Place more towards the Right-hand. 
Thus the mean Inch of the laſt 10 Inches is 31.00, 
but if the Prick be removed as aboveſaid, it is 319, 
which is the Content of a Tun at 10 Inches deep; 
I therefore reduce the ſeveral Contents in the third 
Column into Barrels, Firkins, and Gallons, Beer-' 
— meaſure, and fet them down in the fourth Column m 
theſe added together, are 23 Barrels, 1 Firkin, $' 
Gallons, "and z tenths of a Gallon, which agrees with 
the Sum of the Numbers ia the third Columa. 2 


at. 6 att A _—_— = * 2 8 as At. 


>.> 5 Mean Dia Mean Area's) P 
| Parts |muters in tbeſor Contents af Content of every] 

F the [middle of e. every Lowfg-110 Inches Beer“ 
n' very 10 Ii. che. - of % Meaſure. 
| | Pepth ches of tb. Jun Dept 2 
Ee 
I; 10 955 25.40 75 O Se 
10 | 100.5 28.13 7 3 2.3 
10 | 105.55]. 31 co 8 2 {4 $5 
zo EE #453 1] 23 1 83] 


g 


2 fl 4. 


—_ TY 


Zy theſe Numbers thus found it will be eaſy to 
make a Table, which ſhall ſhew the Quantity of Li- 
quor contain'd in the Tun at any Depth, of Which 
obſerve the following Directions. pe. 


F 2 : 7 Set. 


_— 
x3 


* 
10 


wo Of Inc hing of Ti ans. 


. 1. Set dewn the whole Content 


the Tun in Barrels, Firkins, 
Gallons and Parts, in their reſpe- 
Qive Columns, 
the fiſt Column againſt the Con- 


tent ſet o, and under it the Tun's , 
Depth in Inches, 1, 2, 3, 4, 5, Ce. 


this done take the firſt mean Inch, 
ix. 25,4, and reduce it into Bar- 
rele, Firkins, and Gallons, Beer- 
Meaſure, it makes 0:2:7:5; 

ſet this upon a Scroll ,of Paper, and 
ſubſtract it continually from the 


'and at the Top of 


_—_——— 


\ 


whole Content till you come at 


the tenth Inch of the Tun's Depth; 1 


which done if you miſtake not, 
the Remainder there will be 16: 
11 6 


3- 
2. Take the ' ſecond mean 1 nch, 


= viz 28, 13, this being reduced as 


: 1; ſubtract 


the former is o * 3 : 1 
om the r laſt Re- 


this continually 


3 . mainder, till you come at 20 In- 
ches deep, and there your Remain- 


der will be 8, 2, 4. 
Take the third and laſt mean 
Inch, and reduce and ſubtract it as 


before, and if your. Work. be right, 
c there will be 34 Remainder at the 


lat Inch or Bottom of the Tun ; 


F dow the Table being made, you 


caſt away the Fractions as” 


may 
The uſe of this Table is 


uſeleſs. 


obvious to. the meaneſt Capacity, 
© wichout * _ Explanation : b 


| 


Sect. VIII. 


{n P. F. 


r 


2 


22 3 
22 02. 


23 1 


21 1 
20 2 


19 3 


19 045. 
18 21. 
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Sect. vn. Of Inching of Tuns, 101 


For if you come to this Tun, and find 2 Inches of 


the Depth dry, the Quancity of Liquor then in the 


Tun is 22 B 0 F. 2 If 7 Inches be dry, there 


remain in the Tun but 18, 2. 1, Cc. Thus for 


Round Tuns. £6 420 $ 
Now, ſuppoſe the Tun laſt mention's had been 


Square, and the Sides at Bottom and Top equal to 
the Diameters of the laſt, and the Depth the ſame; 


- the Diameters or Sides in che middle of every 15 


— 


7 4 


Inches of the Tun's Depth will be the ſame as in the 


laſt; by which the ſeveral mean Inches, and alſo the 


whole Contents of every 10 Inches are found to be 


8 


as in this Table. 


m 


| | 2 of Wean A |Content Q . pegs 
„It, [the Tun 4| rea's or | ry 10 JIncbe | 
| Tun's ſebe mid.i!: | Contents of | beers Meaſure. 


| 
7 Inches. {aches | 


I Oegeb. of every en every ten [ „ 
er 


235 1 
109.5 5 ö £ 
10; 5 


LS 


+. + wan ” 4 


For ſet 282 upon B, to 9;.5 the fir Diameter "2 


upon A, then againſt q .5 upon B. is 3 . 34 the fil 


mean Inch, and after the ſame Manner find the c- 
cond and third, which being reduced as in the laſt 


Example, I find the whole Content to be 1075. 1 
Ale Gallons (or which is the ſame thing) 29 B. 3 1. 


5 18. This being done, you may. proceed to meh 
this Tun by the ſame Directions which were given 
in the laſt Example. : | | 
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. meters, the Area or mean Inch ia e :0! 
| 2 4 Inches of the Tun's Depth may be thus 


Of Inching of Tuns. Sect. VIII. 


PROB. I, 


7 

the Diameter of the Circular Baſe be 100 Inches, 

the Axis (or lhingeſi Diameter) of the Elliptical 
Baſe 100, and the ſhertet go, and the Tun's 
Depth 20 Inches. | EEO. 


co lach this Tun. I take the Croſs Diameters 


1 to the middle of every 4 Inches of the Tun's 
Depth : Thus at 2 Inches from the Top I find the 

longeſt Diameter ico, and the ſhorteſt 91, in the 

| Middle of the next four Inches (which is 6 Inches 

_ from the Top) the longeſt Diameter is 100, and the 

morteſt 93; and thus I find the reſt, which are a6 in 
theſe Dia- 


this Table is expreſsd: Now havin | 
e middle of 


Set 359.05 upon B, to the longeſt Diameter, (viz. 
100) upon A, then againſt the ſhorter Diameter 
(vis. OE? 


Area in Ale-Gallons ; and after the ſame Manner 


the ſecond and third will be found, as in the following 


6 
r 


Destb. 


Inch a. Tun whoſe Baſes are lde viz, the 
lawer Circular, and the upper Elliptical, ſuppoſe 


upon B, is 25.34, the firſt mean Inch, or 


= 4 FS * 14 1 
. * 4 
: * 4 TY * 
"IT: * 
vi * * 


N 


Seck. Vm. Of Inching of . 03 


Shor-|- Mean = Tech Content of every | 
u. | ter | in Ale- 4 Inches of the. 
Dia-] Gallons. | e 


| | 91 25 34 $2441 
93 N on 2 3 2 Fs 
os | 26.47 2 3 6.889 
97 279.02 ' 3 0 o. 08 
99] 27-57 3 0 2.23 


| — — — — — — — — — — — 


* % 2 . 4.12 4. 


"wap if the Mean fin be ſeverally moltipliec 
by 4, and theſe Products reduced into Barrels, Firkins, * 
and Gallons, Beer- meaſure, they will give the Num- 
ders in the laſt Column ; which added together are 
14 Barrels, 2 Firkins, 4 Gallons, and 12 Parts of a 
: Gallon. : 
Set this down to the firſt Number of your Table, 
and then reduce the firſt mean Inch into Bartek, 
Firkins, and Gallons, and ſubſtract it 4 times ** 


” | the whole Content and Remainders; do the like © 


= 
g 
7 


- with the other mean Inches, and op compleat os * 


Table as lo the laſt Example. 
| PRO B. IV. 


To Fs fd the Dri or Fall of a Jun, and to make alen, x 


for the ſame in Inching the 8 
Example. 

Dmit the Tun laſt mentioned were ſo places, 

that when the Bottom is but juſt covered on 

one 1 * the Liquor is 4 Inches deep on the ſide 


F 4 I op- 


US 


, * 
_ | 1 
- *# a 
- 


__” * ** * nee ee ere N a 9 5 
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104 Of Inching of Tuns. Seck. VIII. 
_ © oppoſite ; How / much muſt be allow'd for the Fall of 
| this Tun? : | 


Diameter in the middle of the 4 laſt Inches (that 
is, at 2 Inches from the Bottom) was found to be 
27.57, this multiplied by 4, is 110.28 Ale-Gallons, 


allow'd for the Fall of the Tun f reduce theſe 
55.14 Gallons into Barrels, Firkins, - and Gallons 
Beer-tneafure gives 1 : 2 : 1. 14: and this taken 


it ſtands level, there remains 13 Barrels, © Firkins, 
5. Gallons, and 98 parts: And ſo much will the 
Jun contain, when the Fall is 4 Inches; therefore 


wo 


«fiſt mean Inch, vis. 25,34 into Barrels, 


—  Firkins, and Gallons, and ſubtract oft; of5 98 
; ic four times from the whole Content Iz 117-64 
13 : © : 5: 9.8 the Remainder will be} 2161 log. 
10: 1: 3 : 2 ; Do the like with ſecond, 3/710 Cc. 96 
= third, and fourth mean Inches, andj 4/10 3.62 
vou will find the Remainder at 16 In- . 
ches dry, to be 1: f 14: And ſo much 2 4 4788 | 
it takes to cover the Bottom, as Was 8 13 8 
before obſetved. | | 4 5 <2 
As for ſuch Tuns as are ſuppoſed to 
de the Fruſtrams of Spheroids, Parabolic 2 6| 258. 2 
"Comoids, Hyperabolic Conoidi, or Parate-|'© 6| oſo. 
lic Spindies, I (hall give Rules fort? "| 5 1. 
Gavgirg, ard Inching of theſe in the [121_4|_211-22 
* Appeneix, where I ſhall alſo endea- 2 3] 311-20 
vour to explain the Nature of theſe 14 31 [1.18 
Figures, and ſhow whence they are de 5| 2} 111.16 
r 10) 1 421114 


* 
* 


rived. 


By the Operation aforegoiog the Area of the mean 
the half of this is 55.14, and ſo much may be 
from 14 : 2 : 7. 12, the Content of the Tun when 


Jet: this at the Top of the Table, then reduce the 


#17 
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Sec. VIII. Of Gauging of Coppers. 1083 : 


PROB. V. Fig. 20. Plate III. 
To : Gauge a Copper, and make Mllewance far the 


* Crown: let ab cd e, repreſent a Copper, 
ohe Content is required. | AY” | 


1. fisd the ( veral Diameter and Depth of 


EY the Copper, together with the Altitude of _ 


the Crown, | | | | 

Take a ſmall Cord, or Thread, make one End 
faſt at a, and extend the other to the oppoſite Side 
of the Copper at e, where make it fait, or cauſe 
| ſome Perſon to hold it very ftraight ; then ſet one 
End of the Inſtrument in the Bottom of the Copper 
at'6, and move it to and fro, till you find the neareſt 
Diſtance to the Thread (as at ,) this Diſtance (3 0 
- the, Depth of the Copper, ſuppoſe it to be 44 In- 

__— "Th 4 
In like Manner, ſet the End of the Rule upon the 
Top of the Crown at c, and take the neareſt Di- 
Nance to the Thread (as cv) Tuppoſe it be 36 la- 


ches; this ſubtracted from (5 o) 44, the Remainder 8, 


is the Altitude of the Crown. 1 


To find (4 4) the Diameter of the Bottom of the 


\- 


Meaſure (ae) the Diameter at the To eds .Y 


it be 115, Inches; then hold a Thread fo as the Plum- 

met at the End thereof may hang juſt over. b;'by - | 
+ this Means you may find the Diſtance à „, ard on 

the other Side e's, ſuppoſe each be 14. 5; add theſe * 


together, and ſubtract their Sum ( wiz. 29) from 
4 „ 115, the Remainde 86, is equal to b &, the 
Diameter at the Bottom of the Crown : The Dia- 


meter, which touches the Top of the Crown, 4 


F. 5 


2 —— — —— 252 — — 


= ,- der is the 


| 106 Of Gig of Capers. Se: vil 
be found by the Jaſtrament, ſuppoſe it be 91:4 In- 


ches. 
Now, to find the Content of the Copper from 


the Crown y 5g (that is, the Part a Bee) the 
e 


Depth (vc) Inches, you may take a Dia- 
meter in the Middle af every 6 Inches betwixt v and 
, Which ſuppoſe to be as in the ſecond Column of 
the following Table, the Numbers in the third Co- 
lamn are the reſpective Area's in Ale-Gallons, found. 
by the Gage-Point as before; the fourth Column 
ſhews the Content of every 6 Inches in Barrels, Fir- 
| kins, and Gallons, Beer meaſure: Theſe added * 
ther, are 29 Barrels, 3 Firkins, 2.5 Gallons, - | 

And ſo much will the Copper contain after the 
| Crown is cover'd. 

Now, if the Crown be taken for . Fruſtum of 4 
Sphere, the Content (by the third Problem * Se- 
tion V.) will be found to be 83.3 Gallons. + 

But the Content may be more readily found, very: 
near the Truth. Thus, | 
The Diameter 5 4 was ſound to be 86, the A- 
rea to this Diameter is 20.6, this multiplied, by half 
the Crown's Altitude, wis. 4. gives 82.4, the Con- 
tent of the Crown, this ſubtracted from the Con- 
tent of the Part or Portion 5 ci nb, the Remain- 

Quay of Liquor that will cover the 
Crown; the Content of the Part H in 44 may be 
thus found, 5 i is 91.4, and þ d is 86, theſe added 
_ together are 177.4, the half 88.7, may be taken for 
a mean Diameter, the _ to this Diameter is 


b 8 L #1 91 this multiplied by 8, the Altitude, gives 


DDD 


the Content. | 
Now ſubtract 82.4 (the Content of the. Crown): 
b 175.2, the Remainder is 92.8, or 2 Bar. 2 Fir. 
Gall 2 — 28 of a Gall, this added to the Content 
1 5 wit. 29 Bar. 3 E. 3 


1 . 


| Set, VII. —— Ciphers, | wag.” 


Gall. the Content of the whole Coppers's as 
in the > Fol — Table. 


Acac. 


[77a TFT YC 8 
of the) Diameter. Mean Inch. 6 Trches, | - 
Depth ea | Z. F. G. | 4 
131 | 3562 f 3 67 | 
6 .] 109.2 33.21 | 5 2 12 
1 6, | 105.28 | 3086 3 
16 101.36 28.61 4 3 0.6 
16 [2733 | 2637 | 4 1 5-2 |, 
16 1.934 | 2429 1.4 © 1.7 
: 36 | Sum, 20 WET 
I cover the Crown —— 2 2 2.8 
Content of the Copper —— 32 1 5.3 | 


The Content being thus found, you may proceed to 


inch the Copper - by the ſame DireQions which were 


r for Inching of Tuns i in the laſt Problem. 


/ 
PROB. VL 
To Guage a- Still. 


_ Fg 22. Plate II. repreſent à Still whoſe Content is 


required: 


AK E with 4 Line or Piece of Packthread the 
Diameter of the Collar WW. and from X the 
—.— of it, take the Depth of the Still, or Line Xn, 


with your Role. Keep your Rule fixed in -the ſane bo : 


_ Poſition, and extend the Line from A L, obſerving 
.whete it interſects the Rule, that is, find how many 
Inches is contained-between X. and the Interſection of 


_ the Line with- the Rule at B. Fix the End of the 
K 6 Line 


, . ä * 4 q „ * ” „ 
— , SW ITT 2 « * gy . * 
"ks Wh . 2. 8 —— | * 
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106 Of Garging a Sil. ect. IX. 
Line in the Point x, and with the other End of 
the Line, having a Piece of Chalk fixed to it, deſcribe 
a Circle; quarter it. and extend the Diameters to the. 
Sides of the Still. F:iſten one End of the Line in the 


. Point y, and let your Aſſiſtant extend the other to the 


Point A. Faſten a Piece of Chalk in the End of a 
Stick, and guiding the Stick by the Side of the Line 


2 up the Side of the Still from y to A. Do the ſame from 


the Points where the Diameters of the Circle deſcribed 
on the Bottom interſect the Sides of the Still. In the 


3 Middle of every 10 Inches, from A and L towards K 


and V make a Mark with your Chalk, and meaſure 
the ſeveral Diameters from Mark to Mark, as AL, 
B. M, Cc. together with the croſs Diameters a J, 6 m, 
Ec. becauſe fe w Sills are accurately round. Let the 


= ſeveral Diametets be as follows: . 


I =140, 


1 Wk the kg 2 the Segment of a Globe. 
B M'=137, 6b m= 136, e eee | 
CN =147,2. cn = 146,1 mean Diameter=145,0; 
DO =153.3. 4% == 152,6 mean Diameter =t 52,95 
EP =154,2. ep =153,7 mean Diameter =153,95 
-  FQ=153,1. fg = 152,4 mean Diameter =152,75 
> GR =151,2. gr = 150,7 mean Diameter =150,95 
HS =r48, 5 A = 147.8 mean Diameter = 148,15 
it 2139, 7 mean Diameter = 40, 15 


rue whole Depth X x b 106,5 Inches, and X B = 


2384. 


— 


Areas 


. 28 um 
e * 


S. ym. Of Gaaging e n 109 
| ' _ Hlreasof te Cees in 


65,37 & 10 2633.7 


73.15 K 19--* 73455. N 


79,57 X 10.- - - = 795,7 

„ Of $0.65 X 10 - -- == 806,5 
! | 79.37 * IO - - — 793.7 | 

1643267 77,47 X 10 = = 77457 
PI 140.7 *K 10 237.6 
1 $ 66,81 X 11, 1--== 744,59 


| "Content of the Segment of a Sphere == 1006,54 


Content of the Crown or Bottom = 23562, 2 


n ' Content of the Scl in Wine Gal 739973 


The Content of the Segment of a Sphere A W X L 
may be found by Prob. III. Page 103, or thus ; to the 


N Area of the Collar Wau, add twice the Area of tbe 
1 Diameter A L, and multiply that Sum by 3 of the 


Depth Y B== 8,36, the Prodett will be the Content 
7 required. Thus, | 


mean Diam. Vine Gall. b 


The Area of the Diameter AL EF to 5748 


Which being multiplied by — 

| A : | "22.1 <Y * 
The Area of the Collar Wav equal tio 6,4 

| * | 120,40 

Which being multiplied b ß: 8.36 
« 72240, 

| _ r | | 26120 - | 
{ | | 90320 -. 


| | . the Content of the — equal to | 1066,5440 | 


** 
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In the preceding Calculation, the mean Diameters 
nere found by adding the two croſs Diaineters together 
and taking half that Sum, And the Area of the mean 
Diameters by ſquaring them (that is multiplying them 
into themſelves) and Tividiog that Product by 294, the 
circular Diviſor. ja 
The beſt Method, and indeed what is generally made 
E - uſe of, tofind the Content of the Crown or Bottom, is 
to meaſure into it, by a regular Veſſel, a Quantity of 
i Water that will juſt cover it. But the Content of it | 
may alſo be found by the foregoing Problem, to which, | 
we refer the Reader. | 
Tue Content of the Still being thus found, you may. | <1 
Inch it by the Directions given in Prob. IV. preced- 
; ing. ; | 


* . 9 4 
- * 1 
: P'R O VIT. 
” 0 * 


1 She Diameter of any Round, or Side of any Square 
== Maſh-Tun, being given, to find bow many Gab 


4 PH E Corn-Gallon (which is the Meaſure we here 
account by) is ſuppoſed to contain 268.8 cubic 


But Mr. Dary, in his Complete Gauger, faith, that 

an indifferent Sort of Malt, and of an indifferent Grind- 

ing, when three Worts ſhall have paſſed through-it, 

1a} will be more compact by about a ſixth Part; he there- 
fore concludes, that 227 may be a proper -Diviſor ſor 
ſquare Maſh-Tuns,. and 388 for round ones. | 


- 


4 44 , \ 
5 * 9 0 l 
* * : * oN » + 
— . * . 4 ” %* 1 6 * ” % * 4 e 1 

4 — 7 * J 1 pe 7 52 FY FX * P o 

| ” .. 0 a 2 
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Se. vnd. Of Ganging of d-. v1 
1. For Roand Me 22 "2 


« "= Diameter of that Circle, whoſe Area is 227, 
+ 17, and this may be cafled the Gage - Point for Round 
1 3. and to find the Content of any ſuch Maſh- 
un, | 

Set 17 upon D, to 1 upon C= then agaloſt any Dia 
meter upon D, you have the Contents in Gallons at one: 
Inch deep; Thus, if the Diameter be 113, the Area. 
or Content at one Inch deep would be 443» that is, 


5 Bulbls and 4 3 Gallons, 
RA 2. For Sum Meg. l. 


1 a Maſh Ton be Square or Oblong, the Content at 
* Inch deep may be thus found: Say, 


227 is to the Length; 
b is oe * Breadth to the Content. 


e - $oppo ſe the Length 112 2 Inches, and the 
Breadth 80, 122 many Gallons will this Tun contain at 
one Inch deep? Anſwer, 39.4: For, 
Set 227 upon A, to 80 upon B; then againſt 142. 
| apon A, 1s 39-44 ms Content * 6 


PROM 


” 4 | ” * „ N * * 0 N 8 
3 , EP : ” = N * N 1 ö "4 N * k 
9 1 = - \ a. 
. 293 49 . 2% ; 
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112 Of Gauging of 4 Back. Sect. VIII. 
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Se b . : 


reno B. vm. 
T Gange Di/ttller's Back. 


"TT ET Fig. 21. Plate II. repreſent a Diſtiller's Back, 
of an Elliptical Form, its Baſes ual but alike 
. fituated. | 2 ien een 
Ila order to find the Content of this Back, the ſeveral 
Diameters muſt be firft found in the following Manner: 
Firſt, find the tranſverſe or longeſt Diameter a » with 
Line, marking where it interſects the Sides, as at 
m, and , and chalking your Line ſtrike on the Bottom 
tzbe Line , and from and draw the Lines * A, 
4, perpendicular to =; divide the tranſverſe Dia- 
meter, or Line , into two equal Parts, as at x, 
Which will be the Center of the Baſe, or Place where 
the conjugate and tranſverſe Diameters interſect each 
other ; thro' æ draw the conjugate Diameter at Richt- 
Aygles to the Tranſverſe, which may be done by Help 
ofa T Square, cr a common'Quadrant, by applying one 
Limb to the Line x », and drawing a Line by the other; 
make a Mark where the Ends of the conjugate Dia- 
meters — the 3 = licks and draw Lines 
up the Sides. of it ndicular to the conjugate Dia- 
. — In the 4 the Officer — to 
take his Gauge, which ſuppoſe at o, make a Notch, 
and take the th oz, equal to 3o Inches ; divide 
Z the Lines Am, a , into 6 equal Parts, each of which | 
will be equal to 5 Inches, (becauſe the whole Depth is £7 
30 Inches). and in the Middle between thoſe Marks, 1 
meaſure, by the Help of your Line, the tranſverſe and 
conjugate Diameters, which iuppoſe as follows: 


Tyan ſverſe 


"n_ 


44.8 ' a _ 8 F a 
R * % * * R n 7 
= = » 3 ** 5 * oP 4 F . - 5 B bet v Las N 4;- * * - o of * A 
* * 2 N 4 F F * 7 \ 7 : 6 , * 9 
4 o = : * 7 LE 4 : 
9 , £ . N * 
” \ 
. 
19 
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| Bet, VINE, Of Ganging of bd. 113 


| Tranſverſe Diameters, + c. Diameters: 


e = 20 
Ec =- $3 R- = 5. 
Dd =: 57 E!. 

a Ee = 50 Yo: m.35. 
F f 'z26 Wu = 36 
Ge == 67 X. = 38 


_ * Having taken the Diameters as above, before we 
Ihew the Method of finding the Areas of thoſe Diame» 
fers, we ſhall ſhew how to find the Drip of the Back. 
£W The beſt Way to perform this is to meaſure into it, by 
a regular Veſſel, ſuch a Quantity of Water as will juſt. 1 
cover the Bottom of the Back, which ſuppoſe 14 Gal. 
loans ; then dip it with your Rule in ſeveral Places to "4 
find how much it wets, which ſuppoſe 2 Inches. 5 
| 8 the Drip, 3 to find the Ares 
of the ſeveral Diameters thus; multiply the Tranſ - 
verſe Diameter by the Conjugate, and divide that Pro- 
duct by 294, (the Circular Diviſor) the Quotient 
will be the Area required. And this Area multiplied 
by 5. the Product will be the Content of the reſpective 
Part of the Back to which the ſaid Diameters belong. 


 Traxfoerſe 


1 
a. 


* l ey 9 
. * n 
N : 
x; — A / N 
. 0 1 * 
x F G4 7 
* © hy * 

| 1 : 

1 — 

* 

* 


A 266 6h - W.Gal. 1s. Depths in 


$0-=-= 30. : % X'5 = 255 
n 2 8559 * = 27795 
37 33 >- - = 6, 390 X 5 = 31995 
50 - 35 2 7,16 K 5 = 35,8 
63ů - 36 = 7,92 X 5 * 1338, 6 
6 38 2 8,66 K 3 = 25,98 
AA Lon Det); i 


ae of de Back —— © 499978 


Vote, The Laſt mean Area is multip lied y 3 aches, 
becauſe the Depth of the Drip is — Inches, which 


* 


ing ſubtracted from 5 Inches, leaves 3, the- Depth by 12 


Which the laſt Area ne be multiplied, 

From the foregoing Calculation, it appears that the 
Content of the Back is 299,78: Gallons: . 

But the Content of Backs of this Form mapialfa be 
Found by the help of a Mean Proportional, which is 
found %4 multiplying the two Extremes together, and 
extracting the Square Root out of the Product: Thus 
the two extreme tranſverſe Diameters (or thoſe at the 


Top and Bottom) are 5o and 67, which being multiplied 


: together, and the Square Root of that Product extracted, 


gives 57,87 for a mean tranſverſe Diameter :jAlſo the ex- 


- treme. conjugate Diameters are 30 and 38, whence the 
mean conjugate Diameter will be 33.76 ; the Area of 
this Elliptis is 6,65 Wine Gallons, which multiplied by 28 
Inches, the whole epth,and the Drip added to that Pro- 
duct, gives199,92 Gallons, the Content of the Back, nearly 
dur ſame as before, and indeed all Backs whoſe Sides 


- are ſtraight from Top to Bottom, are better gauged by 


e dnn of + Bu $6. vm 
x C aeg ale A is | Gene, of the . 


-4 pl 
* - V * 
* £ C at AUK - 0 
* 7 * as 


1 468. vm. 97 ket f & Back. ag = 
5 this Method, ir nothing more be required than to nie, 

„ their Contents, as the Anſwer is nearer the Truth, . Fe 

; | at the ſame time may be performed with half theTroub | 


wo. © but if the Sides of the Back are not directly ſtraight, the 
 f6r{t Method is to be preferted, it being equally true When 
the Sides form a Curve as when they are Wink. 2 


2 * Tubulate the Back. 


From "ihe whole Cortene of the Back ſubtract he 

A ea of the mean Diameters as of:en as you mulcipligd: 

them, (vis. 5 times each, except the lak) and the Re- 

mainders will be the Contents of the Back at any 2 

1 cones from Top to Bottom, which you will find as 
: 


Gall. Gon. 

199,78 61168,69] 11113949 16.10%, 22 21 70, 8626 31, 32 

a 294.6 4 163, 10012 133,55 17 100,06/22 63, 24 27 22, 
975 Fl 57,5223, 127,16, 18 92-90 23 (5542 28 14s | 

184,48] 9151,92 14 120,77 19 $2.74 47,20 30 00, 

. TT 258 0555 15 | 


174,28 


"Area $239] Area Ales 6, 2 Area 225 Elkes 8 


( 14 of 2: 4 > 13 4 4 
' . 1 a 


b 


* 
9 
* 


"SECT. IX. 


Of Caſh: aging. 


EFORE we can find the Content of of a Tuck 
we muſt know the Dimenſions of i it, vis. 


Bung 
The 4 Head 
Length 


And when theſe are known, the Form or Sha of Ra 
Cask muſt be conſidered ; for although the Diamerers 
{aboveſaid) and the Length of one Cask may be 9 - 
to thoſe of another, yet one of theſe Casks may cb, 
tain ſeveral Gallons more than the other, and thereſore 
the Content of all Cad cannot be found by one and 
the ſame Rule. f 

Now, moſt Writers, in treating of this Subject, have + 
ag it for granted, that every common Cask, (as Butt. 
of oc Hogſhead, Barrel, and ſuch like) is in | the Form 

of tlieſe Solids, Viz, 


1. The middle Fruſtum of a 8 pheroid. 5 
2. The middle Fruſtum of a Prrabolical Spindle. _ 
3. The middle Fruſtum of two Parabolical Conoids | 
| abutting upon one common Baſe :; or, 

4. The middle Fruſtum of two Cones, 1 s 
one common Baſe, 2 


Diameter in Inches. 


* 
* 


ws 


N , K 
. * 
— 


4 * — 
ol l 1 
. * Lit. 

: * 
4. = bs A 
* 


* 


* 
= 
* 


of cok 


5 ** a 


3 , 7 * " 
7. - * we '% 
Sect. VII. ; 

£1 


1 

the Coatents 22 Solids, and by thoſe Rules they 

ſuppoſe the Content of any Cask may be found. 
8 | 

It the Dimenſions of a Cack be 

ZBung Nr 32 7 

Head | Diameter ; 24 > Inches, 

Length 40 


By the Rule given by Mr. Dary, and others, the Cons 
beat of this Cal, if taken for „ 


13 


5 ian Aue Call. 
2 a id —— 5197455 
Tbe middle 1 1 96.50 
„ 
c 4 
My . ' 155 
The Rules are true, as to the Grit and laſt of theſe. 
T be middle a Spheroid, 
' Fruſtum of | Two Cones, 


And the may be repreſented by Figure 21. Plate II. 


A Cask, which is the middle Fruſtum of a Spheroid, 
is ſhewn by the outermoſt Line d a dc oced, 
the two firaight Lines 4e e, and'd fe, are the Heads 
of the Ciak, and the curved Lines d o o a, and ce 
the Staves. 9 | | | 


Gauging. 15 
have laid down Rules for finding - © + 


b. 3 
111 


of * S Sell . 


If a Cal 
of two Tones, it may be repreſented by the ſtraight 


be in the Form of the middle Fruſtam,- | 


| Lines du a d, and cab uc, the Heads dec, and 
4 fe, the gung - Diameter a b, and the Length 6.65 


are all the ſame in both theſe Caſks ; and yet tis evi- 


dent by the Figure itſelf, that one will contain more 
than the other; and by the Example above cited, the 


Difference is 9 521 Gallons; for the Spheroid contains 
97- 455 4 and the Frudum of the two Cones 


t 87. 934. 


There are very few (if any) Caſks, whoſe Diameters . 


and Length are equal to thoſe abovenamed, that will 
contain more than 97.455 Gallons (the Contents of 


the Spheroid) nor leſs than 87 934 (the Content of the 
Fruſtum of two Cones;) ſo that all the Varieties that 
can happen, will fall betwixt theſe two ; and the Staves - 


of any Caſk differing from theſe, will lie between the 
Line 2 0 a, and d u a, in Figure 1. 

Now, for the other two Solids, dur. the middle 
Fruftum of a Parabolic Spindle, and the middle Fruſtum 
of two Parabolic Conoids ; according to the Authors 
above-cited, the Content of the firſt 18 96. 505 Saen, 


and the ſecond 89.136. 


Whether the Rules they have given for finding theſe 


Contents be true or falſe, 1 ſhall examine in the Ap- 


pendix. 


Bot ſuppolin they are true, yet they do not anſwer 


the various Caſes that may happen in common Practice 31 


for in the Example above, the Content of a Caſk, taken 


as the middle Fruſtum of a Parabolic Sr piadle, is but 
of a Gallon leſs than the Content of T Fruſtum of 
id, and the Content of the Fruſtum of two 


| Parabolic Conolds is bt 1.933. „ 
"0 7 wo Cones, 4 


4 


Now, 1 1 no Man will pretend to diſtinguiſh 
which Notion a Caſk maſt be taken in, whethet as the 
Fruſtum of a Spheroid, or as the Fruſtum of a Para- 


bolic Spindle, when the Contents differ not ſo much as. 


4 Gallon. 


Moreover, here is above 7 Gallots Difference be- 
twixt the Contents of the Fruſtum of a Parabolic Spindle, 
the Fruſtum of two Parabolic Conoids: So that 
my modeſtly affirm, there are many Caſks whoſe - _ 


Content cannot be found by any of theſe Rules : for 
it muſt be 


and Length are equal to thoſe in this Example, may 


contain ſome certain * W 96 Gallons, 


and 8 

As %ceppole 93 21 lay, if this Caſle were to be 
Gauged by any of the Rules above-cited, it will give 
the Content at leaſt 3 Gallons wo much, or 4 Gallins 
too little. 
This premiſed, I come now to lay down ſome ſhort. 


Rules, by which the Content of any d __ bs found 
very near the STUD... | 


£ 
' 


0 5 9 
Fs " * . - % . 
. 5 8 . * 


granted, that a Caſk, whoſe Diameters 


PR O B. I. Fig. 21. Plate HI. | 2 


Ni it Cark ſuppoſed to be the middle Fruflum 

F 13 Spherois , intercepted' between two Plane, 
bs. if - ara lied, cutting the 2445 at Right Ang les : tet 
_ © Wk a ab, the Diameter at the Bung, be 32 Tnthes, 
dc, the Diameter at the Head; 17 and the 
1 the f 40 Inches: Hmw many Me or Ne- 
= Gallons will this Cast contain? 14 


55 r KM L. 5. 


the Sem and half Sum of the $quares.of be "i 
and Head Diameters, add half the Diffe- 
rence of the faid Squares: the Sum of theſe multiplied 


\ by the Length, and this Product di 


* 


8 
— 


Sa 
5 5 A W is} Win * | 
5 BXAMPLE. | 
* Square of ab 32 b — — 
"> . iy — » 
is on is - — 600. "T5 + — 
Half Sum | — — | 
1 Half the — the Square — 
3q—— 


nn a 


oo 


1X, Of ca Conging. - 72 
Which multiplied by 40 (the Length of the Cl) 


tives 1 3 this divided by 10 uotes 
e Fara in Ale-Gallons. N * 8 


or thivided-by 882, the Quotient will be 119.002, 
* Content in Wine-Gallons. < = 
we: Note, The common Rule for Gauging the Fruftum = 
jo a Spheroid (by taking twice the Square of the Bang- 
3 Diameter, and the Square of the Head Diameter, t.] 
4 ſis ſomewhat a ſhorter Way than this: But this Rule be- 
| ing more-agreeable to the Work in the following Pro- 
F blame): I have: tho on ae The'Rea- | 
p J der may uſe which 1 
P R 0 B. II. % 
the | Sep a | Cark of the g Danese, and * 
* with the firmen] ſball baue its Staves ond Len = 
ued ; Bug and, Head ie curv d, fo as to leave out 
about. 4 third Part of the Space between the Lines 
40 a (which:r wo the Spheroid) and d u a, 
482 in Fig. 22. Plate III. How mar) Gall wil 9 
1 this Cask contain? — 
xD ; — 
R bY L E. = 
1024 | | 1 | 1 
| -—D = BW! ) the Sum and half Sum of the Sear af + hs 
ac: ihe. Bung and Head-Diameters, add three tent 
1666 © ir of the Difference of the ſaid Squares; the Sum 
800 WY | of cheſe multiplied by the Length, and the laſt Product , 
224 |} divided by 1079, - or 882, gives the CEE in Ale or 
a * wo 
Example. 


Of Coſk-Ganging, Sect. IX. 


* 


Example The dme as above: Wk: 


Haff Sum is 800 
. 3 Ihe Difference of the 8 wee 9771 3,0 134-4 


= SH 
a L <4 
—_— 0 
0 1 


——7ũ 7 — 


Sum of theſe is — — —— 544 


©... *This multiplies by. 40, gives 101376 ; ond this di- 

' wided by 1077, quotes 94.128, the Content in Ale-Gal- 

lons, or by 882, the Quotient will be 114. * the 
8 _—_— 


| 


5 : ; r © 
* PRO B. III. Fig. 19. Plate III. 


- There is a Cash, whoſe Staves between the Bung and 
Head haus but little Curvature, lying nearer to 

. the flraight Line aud, than to the Curved Line 
20 d. What is the Content * Cark is dl 
e Wine Gallons? 


* — * o 
a * — 
* % 
FURY; 
WA, 4 
+ 
2 „ ' 


1 the Sum and half Sum of the Squares of the 
= Bung and Head-Diameters, add one-tenth of 
the Difference of the Squares; the Sum of theſe mul. 
iplied by the Length, and this Product divided as above 
Abeted,. gives the n in * or Wine- Gallons re- 


end 


— 


Example. 


SS ha] —_ , 


"05 mo 


1 

5 3 25 Example. The Digs above. 

: ; 155 | Sum of the Squares is — Sell * LE — . t605 

.* < HalfSumis — > 
Orne tenth of the Difference is — 4161 4 


: ruſtum- of two Cones abuty one common 
| | Baſe (if any ſuch can be) it ma e 

1 A. e r <4 2 a u d. 

* R U I. E. 

= a : 5 


S. Of ci Cu. 


9 r 
\ 1 


Sam of thele is — mt * 244.8 


* 


Which multiplied by 49, gives 97792 ; this di vided & 
b the Quotient is 99.800. the Content in-Ale- 
5 or by 882, gives Ss the Content in 


PR OB. . "Hig: 21. Plate u. 


25 find the Content of a CasAgin form of the middle 


Rom the Sum and half;Sum of ba Sq 
Bu and Head Dizmeters, ſubtract 
aare of the Difference of the Diameters tbemſhes; 
5 altiply the Remainder by the Leapth; and divide this 
Product as in the laſt, the Quotient will be the Content 9 
ia Ale or Wine Gallons, 7 


124 Of Cot Gingin Sed x. 


kunft. Dimenſions as above, \ f. 
3———ů— —ä— 1 1 
Half Sum is — wm — —— — N 
Sum of theſe is is 4 5 


Difference of the N is 8 7 e 
2 64, the half is 


The Remainder i -— 9 


# 4 


This multiplied by 40, gives 94720. and this divid- 
ed by 1077 quotes 87,948, the Content in Ale-Gallons : 
.or $82 the Quotient will be 107-392 the Ooatent in 


Wine -Gallons. 


Thos it appears ye four _ «foregoing, if 


the Dimenſions of 
„ 
Be 900g Tpiameter— 2 24 F Inches. 
Length — 40 


The Content in each Variety is as Followeth ; 
Ale-Gal!. | Diff. 1 


- 


* - 1 , 
Nee” 3 1 
* " ö *; » a Y "=. 
. 9 * P * * I . * * 
„ , ks * * 
y g 4 N - 2 - - 
* p * J ＋ . , : 
"7 to - 4 4 
* - o . 


2 - Seth; IX. of le. 125 
S * here it may be obſerved, that the Differences 
113 - off the Contents thus found are "oy near equal: 80 
that by theſe Rules there is not fo. much Room for 
1 © Exror, as by the Rules We ſeveral Authors have bre. -4 
 Krided. 1 "7 
3 Jave. ned the the nog on this Buſineſs, * 1. 
m we cannot. be too exact, 
where a ſmall Error moſt needs be prejudicial either to 


te King, or to the Merchant, * 2 the 
Doo 725 Nn 


þ 1  PROB. * 


The Dimenſion of any Cast being ven to the 
- 2 by the + bong pon Jad 


do this, we muſt firſt find a mean Diameter, - 43 
8 that is. ſuch a Diameter as ſhall reduce the Cask f 4 

a Cylinder; for which Purpoſe 1 have calculated- 
theſs three Tables, for the three firſt Varieties of Cazks 
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751 by theſe Tables the mean Diameter of any 2 
is thus found. 
\ -  Subtraft the Head - Diameter from the Bung Dia- 
meier, then ſeek the Difference in the Table, taking 
the whole Inches in the firſt Column, and the 2 
(if any be) at the Head ; in the Angle of —_— 
have a Number, which being added to the Head- 
meter, gives the mean Diameter gb. 
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1 8 Pires de- in ly M 
|" Problem of this Section, the Difference of the Dia- 
meter is 8. In the Table for a Spheroid, r. $ on 
= the Side, and under o, I find 5:6; this added to the 
5 Ig Head-Diameter (viz. 24.) the Sum is 29.6, the Dia- 
Tus, be; obtained, the Content of any Cask in 
be found * Inſtrument at one Oper 1 . 2 
"as Proportion 4 i, 
Li the Ga point is to the Cab Leverh's /1 
® Co is the mean Diameter tothe RIG 
be 
* — The Length 40, nd the mean Diameter 
2 5 29. .6 Inches. 
Ser the Gage-point for Ale-Gallons to 40 upon C, 
* ien againſt 29.6 upon D, is 97,455, the Content in 
©  Ale-Gallons, which is the ſame as was found by the 
a &fl Problem of this Section. 


1 
1 5 The three Fables above ate expreſſed in three - 
= Scales, and placed upon one Side of the Rule againſt 
mme Line of Inches, by which the mean Diameter of 
i 8 readily — See Plate 1IJ. 
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To find the bg of a Call. 1 
PROBVE 28 


| Ls Are 2 21. Plate HL repreſent. a Caſk Poſted. 
1 with its Axis e f, Parallel to the Horizon, in part 
4 Empty, the Surface of of the Liguor cutting the 
Bung Diameter in &, F the whole Content 
87.455 Gallons the Bung- Diameter a 4 325, 
Inches, the wet Part 8 245 the dry P Nin 
8; How many Gallon; are contained in the Ct; 


And how many will rt, flit full? 
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19 "OR refolving this, and ſuch like Queſtions, there d 
E . a Line of Segments on the Rule, See Plate I. with - 2 
7 a Line of Numbers to ide againſt it, and upon theſe I 
Lines the Proportion is, 8578 — » 
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1. 4 the Bung-Diameter the Mole, i to 100 
wpon the Segments 3 "OF 


| "TT the wet or dry Part in the Numbers, to a fourth 
/ - Number on the Segments. 


2. 45 100 upon C, is to the Carl's whole een yon 
. the Fourth Number l foundto the 4 * 2 A | ; 
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” Rn 1. Set 32 the * Dianigter on "the 
Numbers, to 100 on the. „then againſt 8, 
the dry Inches on the Num n, 19.4 on the Seg- | 
medte. 

3 22. Set 100 upon B, to 97 45%, the Cask's whole 
Content upon A, then againſt 17.4 upon B, zo have 
16:90; upon A, and ſo many Gallons it wi take to 
fill op the Cask ; this ſubtracted from 97,455, the whole 
- Conteot, there reſt 80.555, the Quantity of Liquor in 
the Cask which may otherwiſe be found thus: Hav- 
ing ſet zz the Buog-Diameter-to 100. on the Se 5 
| Tn 24 the wei Inches on the * you ; 
8 25 on the Segments. „ | | 


A 4 y 


ee E. 59 Na 4, | 
I is 82. 25 upon B, to 80.555 upon A: the 1 as 
has 
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Mere, The Line of f Sperm on this Rule 3 is 45 4 

e. a Spheroid, and is therefore more exact for all Bul- br 
g Casks than the Table of the Segments, which are 
per only for a Cylinder. | 
The fol On Tables ſhew. the Ullage of two ſeve- 


1 Casks in ons and Quarts: They were made by 
+ drawing out the Liquor by an exact Wine Quart, and M | 
ave dry Inckes taken by an 5 * for tbat 
Mere. | 41 8 N + 
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| Table ſhowing the Ullage a cut in Calla and Duarts, t 
| 1 of the Dye + is 37 7s dey Bang» Dian ter 26.5, the 
en, 25, and the ent too Wine Gallons, 
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A Table ſhewing the Ullage of 4 Caſk to 
every Half Galſon, the Length of the-Caſk 
is 30.8 Inches, the Bung-Diameter 25.6, 
the Head Diameter 22.6, and the Content 
e Wie Glen, A FOE 
Tod] [Dy "Dry | Gall, 
1 and a and 
t] IIach. Quart 
2 þ- $7 | 22 
r 0 5 94 23 
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from Bourdeux : The Tables will ſerve indifferently 
for all ſuch Casks, whoſe Diameters, Length, and Con- 
tents are the ſame with theſe, and are ſo plain, that 
they need no — to ſhew their Uſe; for againſt 
the dry Inches you ha 

the Cask wants of being' full, and if the Dia- 
meter be more than half dry, enter the Table with 
the wet Inches inſtead of the dry, it ſbews the Quan- 
tity of Liquor in the Cask. Theſe Tables may by: 


Proportion be converted into Lines and put upon a. 


By what hath been already ſaid, tis eaſy (I pre- 
ſume) to find the Ullage of a Cask whoſe Axis is 
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ve the Gallons and Quarts, that. 
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The Casks by which theſe Tables were made, wers 
a Brandy Punchion, and a Brandy Hogſbead,, both 


died Parallel to the Horizon : But left this Trag ſhould 


be thought im „I hall inſert. a Table of 
oug 1 bega 
tion and Uſe. - 


and alſo ſhew-their Conſtruc» 
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A Table of the Segments of a Circle whoſe 
Alreais Unity, the Diameter (viz, f.128378) 
being divided into 100 equal parts, 
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Th the Figure here before. us, all that Part or Pro- 
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portion comprehended within the right Lines D B and. 


B FE, and the Circular Line FE D, is called the Sector 
of a Circle. FG D is the Chord of the Segment, G E 
is the Verſed Sine, and GB the Complement there. 


of, ABC is the Diameter of the Circle, which lere 


we ſuppoſe to be 2. 


„Now, if the Diameter of a Circle be 2; the 1 


Length of the Circumference is double the Area of 
the Circle ; for the Circumftance is 6.2831852, and 
the Area 3.1415926. Hence it evidently follows, 
that the Length of half the Arch of any Sector of 


this Circle, is equal to the Area of that Sector and 
(as ſhall be proved anon) the natural Sine of the ſaid _ 7 
half Arch is equal to the Area of the Triangle in thay © 


Sector. 


Now, the Area of oe Triangle, taken from the * 
Area of the Sector, leaves the Area of the Segment. 
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"+ Brample, 1 abe 04 Peg 
of the Segment FEDG, whoſe verſed Sine GE 


7 1924 : 
= 1 1 Te fd the dra ofthe Sc. 


| to order to which-we muſt firſt the Quantity 
4 of the Angle at the Center, and it is thus diſco- 


vered. 
Seek the Complement of the verſed Sine is the 
Table of Natural Sines, the Degrees and Decimal 
Parts {or Minutes) thereunto belonging are the Co- 
fine of half the Angle at the Center. | 
B Thus B E I- GE. 12 BG. 6; this found in the 
Table of Natural Sines, gives 56 Degrees and 87 Parts z 
| the Angle ABF, its Complement is 539. 13. the Arch 
ty, FE; which doubled, is 106 4 36 the Arch of the 
| Seftor FED; that is, the Quantity of the Angle at 
the Center. 
Nom to find the Length of any Number of De- 
goes, Os the Length of any Arch) of this RI”, 
Mo. | : 
As 460, the Degrees in the Whoſe G, phat x8 2 
1 4 of the whole 0 1 | 
80 # 7s 1, to 01745329, thi aye” Ter pre 
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Y of: 8 Arch FE, vix. 53. 13, 
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The Diameter being 2, Itay, half the Nacoal Sin ; 


of the Angle at the Center, when the ſaid An 


not excee 
Sine of its Complement to 180, is equal to the Area 


of the Triangle in the Sector. 


Thus the Sector BF E D, the Angle of the con 


is 106263 its- _ ement to- 6 0 f 
Natural 82 able is | 
4, he Area of the Triangle 25 5. which was * | 
ai 
by The Truth of which doth chus appear; BF is 1,. 
BG is..6z-ergeGFis.8; Por BPq—BG e 
(by 47-2 of Exclid.) - 
Bal FG 8 multiplied by B G .6, gi 
of the Triangle B ED, as before. 


From the Area of the Sector BFED 92729329 
Take the Area of the Triangle B FD — 


1 FED e — 1 429329 


But ſeeiog in all Tables ſhewing the Area's of the; 


by this Proportion 


JE uy the Area of that: Circle whoſe Diameter is -* | 


viz, 3.1415926, is to the Segment of au/ Part of that 
eter 3 
So is 1 (the ſuppoſed Area of another Circle) to the 
t of the like Part of its Diameter, Thus, 


4 31415926, is to .49729329, the Segment laſt | 
1 | ; 
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2 when it does, then half the — 


Segments of a Circle, it is ſuppoſed the Area of the. | 
whole Cirdle is Unity, the foregoing Table was made - * 
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3 = E 8 20, in the Table, 8 
Por as the verſed Sine of the firſt Segment, vi. 
e. was 4, that is, 3 of the Radius B E; 
133 80 20, the verſed Sine ot this lait m___ is 3 of | 
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ing full, at 


. Note, If a Cack be in the Form of a Cylinder, or 
near that Figure,- the Table weill give the Ullage more 
% than the Line of Segments. on the 0 | 
| f * — 


. | 14237, the Segment anſwering | to th. 


The U of the Table of Segments, 


5 to * the Ullage or Quantity bf Liquor remain-- 4 
ing in a Cask, whoſe 2 poſited parte to the 
Horizon the Surface of the Liquor cuiting the Heads. 


of the Cask; and for this the Rule is, | 

To the wet or dry Inches of the Bung Diameter 
add a competent Number of Cyphers ; then divide it 
by the whole Diameter 1 the Quotient found in the 


able, under the Title V. &, gives a Segmen:, which 
multiplied by che whole Content of the Cask, the Pro- 


auer ſhews the Quantity of Liquor in the Cask, if the 
Dividend was the wet Inches; or the —__ if it was 


e | ; 
candle. Let there be 2 Cade i in the Form of a 


Cylinder, whoſe -Bung-Diameter is 432 Inches, the 
dry pa:t 12, and the Content of the Cask 108 Gal- 


lons: How many Gallons are wanting to vn rw 


. ? 
2 divided by 12, quotes 36 3 which found in the- 


2 Table under F. S. _ 3241 3 this Segment multi- 


plied by 108 (the whole Content of the Cask) the Pro- 
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PROB. VII. Fig. 23 Plate ILL 


There is a Cal fipjoſed to be the middle Prune” 
. @ Spbercid, flanding upon one Head, with its Axis 
ape to the Horizon ; the Be 
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9 E H 1. th. * | | - $24 ' ; 2%) v4 
| Are laches. *; 
| [CD Head. Dhameter—— 26 75 


70 3 de the Bung and 


Head (ſuppoſe 8 V) and by ſuch Diameter to fiad 9 

the Quantity of Liquor Liquor in the Cask, when part s .. 1 
empty. | | 9 
„ N 
1. 23 Diameter, th Ru is, f? 4 4.4 


From the Square of the Bung-Diameter (AB) ab- 
tract the Square of the Head - Diameter (C D) and di- 
vide the Square Root of the remainder by Half the 
Cask's Length (E o] ; then multiply this Quotient by 
the Number of Inches that the Diameter fought ia. 
diflant from the Bung, and call this Product your Sub- 
ducend. Laſtly, from the Square of the Bung- Dia- 
ä meter, ſubtract the Square of your Subducend: The, 
oY gh Reot. of the Remainder is * Wr ; 
: ſoug] | . 
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3 In it by 10d 10 600 the Diameter - 
8 V, which is ſuppoſed cker Dn B, 
. the Bung-Diameter. ' 


+1 ' , . c 
The Square Bung-Diameter i is 
of the 


Head Dime is — 
: | The Remainder 6 —— — AT ENS” 4. 
ei” N 
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* . Root 6 126 thi divided by half the 

rf vis. 12, the Quotient is 4.3 this mule 
hed by * for the * 
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| Which 6 the Square of the Diameter $ V ; its Square 
- Root is 19.07898, the Diameter itſelf: But the e 
1 n 9 
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* Te fot the Quant of Ligue in the cal. 


3 Surface, the Quantity of Liquor is eafily | 


4 attained . 

__— the Rule laid down in the firſt Problem of 
3 the whole Content of the Cask will be 
= 3-532 Ale-Gallons ; the half of this is 
11.705, for che C tent of the lower half Ant B, and 
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we Part AS V B will be found to be 6,484 Gal- 
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Sum is W —564 
Half Sum is — — 2 
Half the Difference of the Squares js 


, Sum of theſe is — ER 


This multiplied. by o.g, wiz. 6, 84 1 d 
this divided by 1077, Le. G48 won of 


the Part AS VB, as above: e to the 
Content of the lower half, wis. 11.766, gives 48.25 3 
and ſo many Gallons are in the Cask. If this N. 
taken from 23.532, the whole Content, there reſts 3 
{OL oe ears, * Crnne of ls | 
ask : For this 5.282 Gallons, is the . 
Fart 8 CDV. 2 


If the Cask were leſs than half full, the Ullage 
t 28 1 


R be found Note Content, tears the Quan 
in the Cask. I 
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OR this Purpoſe, there are two Lines placed on 
the underſide of the two liding Pieces of the 
Rule ; (ſee Plate I.] which bing ſo plain and ob- 

5 vious, as not to need any Deſcription, I ſhall proceed to 
= . thew their Uſe, which is to find how gr -Gallons, 
ud Huodredth Parts of a Gallon, any ſmall Tub, or ſuch 
| Aike open Veſſel, (from 12 to 36 Inches Diameter) will 
| 1 Y - Contain at one Inch deep; te perform which, dene 
the following Directions. 1 


Let the Sliding Piece C D be ping'd faſt at the 

” Bag "towards the Right Hand; then draw out the 

| other ſliding Piece, till the two Ends touch any two 

oppoſite fides of the Tub or Veſſel ; then look what. 

* 5 \ Diviſions (both upon the Line of Gallons and Line of 
= Inches upon the fliding Piece) are cut by the End of 

* de Rule; for that Point ſhews the Diameter of the 

Tab io Inches and tenth Parts upon one Line; and 

- -ppon the other, how many Gallons, and hundred 'Parts ; 

twill contain, at one Inch deep. 

Thas, when the End of the Rule cuts 13.4 on the 
Line of Inches, it alſo cuts o Gallons, .5 Lenths on 
the Line of Gallons, In like manner, when it cuts 

2 on the Inch Line, it will be at the ſame time cut 

23 on the Line of Gallons; that is, 1 Gallon, 

_ ad .2; beadreddh Parts; and ſo much will a 2 — 
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of 21 Inches 8 And 


thus you may draw out this Piece to 24 Inches and an 


half; and the End of the Rule will ine 
Line of Gallons. - 


pes if the Diameter of the Tub be Io than 


22 this Piece at 24 4:5, and then draw out the 


iding Piece at the End, where you will 
find, that hes the End of the Rule cuts 30 Inches, 


it will alſo cut 2.51 Gallons ; and this you will nd 


3 Gallons, 6 Tenths and more. Note, In all theſe 


l "2 
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' Caſes tis the Area only which is ſought f the Inches | -* 
alſo ſhew owe; onal but this is to make the other 


more plain. 


Now, the Tabs or Veſſels which Victuallers com- : 


. monly make uſe of for. cooling their Worts, and 


nn their Ale, are Ty Cylindrical or Coni- 
Kal, and in either of 


hang a4 
Firſt, of fach as are Ole, or near that Form. 


If the Baſes of a Cylivdrical Tub be circular, oy, 
 - Rule ſhews the Area or Content at one Inch deep by 


 InſpeQion (as above ) this multiplied the De th of- 
the * 1 885 hs Content. 15 * : 


For lu | 
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the Baſes weng 


5 | Admit I come e Tab, and (by the Rule) bud Us 


Area to be 1 Gallon 4 Tenths, the Depth of the |. I | 
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For Inflance. 


ere Area of the longeſt Diunber be "a 
And the Area of the ſhorteſt | 
Tue Sum is _ 

The half is 


The Area required, which i very an che Prints For. | Y 
if you work by the former Rule, you will find the true. XZ 
” to be 3.008. a _ . 


Secondh, fer 0 1 Vfſeh. 


” When the Diameters at Top and Bottom differ not 
4 above four Inches, you may find the Area in the mid- 
„dle of che Depth, by drawin out the Rule, as above 
directed ; and this Area thus ound, is very near a true ' 
Mean for the whole Tub. | 2 


47 1 1 


2 


Example. Let the Diameter at the Bottom of a c. 8 1 | 
nical Tub be 24 Inches, and the Diameter at the Top 
28 Inches; in the Middle of the Depth of this Tub® f 
you will find (by the Rule) the Diameter 26 Inches, 2 L 
and the Area 1.88 Gallons. —_— 
Aud for ſuch Conical Tubs (or Tuns) whoſe Dianits@* 2 
ters are above 36 Inches, if they be near a n = 
one mea Inch will be ſufficient. * Az 

But for ſuch as are very Conical and great, you may 

find the whole Content by Prob. V. Sect. VII. AW I 
if you defire to inch any fuch Tun, obſerve the "mY 
tions in Prob. I. Se. VIII. 

There are yet another Sort of Veſſels which ViQu- 9 2 
allers frequendy mg to work. = Ale in; 3 theſe 
Y YZ rt of a Butt or Pipe et upon one Head, the 8 
= | ten being cut off. / A | 
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The whole Content of theſe may be found by Prob- 
VII. Sect. IX. 

I have obſerved in ſeveral Places, they cool their 
Worts in Braſs-Pans, whoſe Diameter is about 30 
Inches, and Depth 10 or 12 Inches ; but theſe. are 
commonly deeper in the middle by an Inch or two 
than at the Side. 

In ſuch Veſſels as theſe, if you take (with the Rule) 
the Area of the Liquor's Surface, and multiply it by 
the Depth taken within 3 or 4 Inches of the Side, the 
Product will be the Content very near the Truth. 

And for 10und Bowls, which are like the Segment of 
a Globe, if you multiply the Area of the Liquor's Sur- 
face by half the Depth, it gives the Content near enough 

in Practice: But in ſuch Caſes as thele, N 
will be your beſt Tutor. 

Bat, that I may not be wanting to the meaneſt Ca- 
Pacities, I have here inſerted a very uſeful Table, ſhew- 

mg the Area's of Circles and DONE. of Cylinders in 
Ale Gallons. 
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EXPLANATIONarndUSE Þ 
OF THE > 


Table of Cylinders. 4 


HE Table conſiſts of two Parts: The Firſt 

ſhews the Area's of Circles, and Contents of 

Cylinders, from 12 to 42 Inches diameter, 
and from 1 to 10 Inches deep, (and by Addition, to 38 
any other Depth whatſoever.) The ſecond Part ſhews 


only the Area's of Circles, from 42 to 156 Inches D 


ameter. . == 
Ila the firſt Part of the Table, the two firſt Pages 1 
(and ſo every two next ſucceeding) contain 10 Columns: 
In the fiſt of which you have the Diameters of Circles 
beginning at 12, and continued down (in the ſaid firlt 
Column on every left-hand Page) in Inches and Tenths, 
to 42 Inches. | 1 


The other Nine Columns are numbered at the 
Top, 1, 2, 3, 4. Cc. to 9. In the the firſt of thele, nl 
under 1, you have (againſt their reſpective Niameters} RY 
the Area's of Circles, (or the Content at one Inch deep! 
to the hundred thouſagdth-part of an Ale-Gallon. 1 
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0 x next Column, under 2, is the Content ag 
ne deep; under 3, the Content at 3 Inches deep; 
and ſo on to 9 Inches deep in the laſt Column under 9. 

Thus, if the Diameter of a Circle be 29.6 Inches, the 
 Area-is 2.4401 Gallons, the Content at 1 Inch deep. 
—_ if the 2 of a Cylinder by 29.6 Inches. 


"3 f 4 


» . * 
a * - 

8 4 > 
3 " 

\ . 

5 4 4 oy 

of * 4 

: x 


. 


The Con- \, Inches 
tent. 5 deep is 
| bo 
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ty 


Lee, H the former Cylinder of 29.6 Takes Dia- 
meter, 


#10) (24-47 
g 6 2 48.8 
| e | - 5 
eep, the br; 
7 Content $ 1420 


; 146.4 
will be 170 8 


1195-2 
219.6, 


\ 


| Por the Content of any Cylinder at 2 Inches, and 


0 Inches deep, is expreſſed by the fame Figured: But 
us 20 1s ten times 2, the Area at 2 Inches deep. mult | 
we made ten times greater; which is done by only 
ens "the Prick, or Point ore Place more — 

wards 


7 « 


8 


the Table of Cylinders. 14 


wards the Right-hand. From hence the Uſe of thi? 


Table is obvious, as may further appear by the follow 3 


ing Example. 


There is a Tun in the Form of a Cylinder, the Diame- | 4 
ter is 29.6, and the Depth 27.8 Lachen. What is the. 
Content in Gallo? © | 


At 29.6 Inches Diameter, 908 
20 Inches deep is 


7 Inches deep is I 
8 of an Inch deep is — 195 
27.8 Content ſought s — — 67.83 1 


If the mean Diameter of your Tun be above 22 
Inches, find it in the firſt Column of the ſecond Part of © 
the Table: For againſt the whole Inches of your Dia- | 
meter in the Side of the Table, and under the Tenths | 
(if any be) you have the Area or Content at one Inch 


deep; this multiplied by the whole Depth, gives the - Mt 


Content of the Tun, But this is ſo plain, it needs no 


Example. | . = 
And for Caſks, find the mean Diameter by the Di> 
rection given in Page 127 ; and then by the Length 


. - 4 p 
= 


and mean Diameter the Content is found as above. 4 
So, if the Length of a Caſk be zo Inches, and the 
mean Diameter 23 Inches, the Content will be found. 
to be 44 2 Gallons : For againſt 3, the mean Diameter, 
and under 3, is 4.42. Now, if 3 be zo, 4.42 will s 
44 2, the Content ſought. | -. = 
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HE foregoing Table is uſeful in Gauging: of 
[ Wine-Vellels. | e 


Example, There is a Brandy Butt agen to be 
in the Form of the middle Fruſtum of a Spheroid : The 
Bung Diameter is 32 Inches, the Head-Diameter 24 
Inches, and the Length. 40 Inches. What is the Con- 
tent of this Caſk in Wine-Gallons ? | 


From the Bung Diameter —— 
Subtract the Head-Diameter —= =24. 
The Difference is — 8 


ſ 


Find 8 in the firſt Colum of this Table, Page 126, 
A gainſt it is 5.6, which added to 24, the Head-Diame- 
ter is 29.6 the Mean Diameter of this Caſk. Now 
againſt, 29. in this Table, and under..6 is 2.9789 the 
Area. Which multiplied by 40, the Length of the 
Caſk, gives 129.156, the Content ſought: The like 

for any othesCaſk whoſe Mean Diameter is known. 
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Exciſe for Common Brewers in the Conntry at 
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202 TheUſe of the Tables of 

| The foregoing Tables (though very mort) will ſhew 

= the exact Duty for "| Number of Barrels; and their 
I ſe will be rendered very plain and eaſy, by the Di. 
reections and Example following. 


= 1. If the Number of Barrels of ſtrong or ſmall Beer 
=_ 22 be leſs than 23, ſeek it in the firſt Column of the 
able, and againſt it you have the exact Duty in 
Pounds, Shillings, Pence, Farthings, and 23d Parts of 
| a Farthing. Thus by the firſt Table, the Duty of 10 
Barrels and an half will be found to be 2/7. 65. 9 d. 2 f. 
and 2 Parts of a Farthing ; for againſt 10 in the Column 

of Barrels, under 4 you have this Sum. 


- . 2. For any Number above 23, ſeek it in ſome of the 
Colamns of Barrels in the Table, and if you cannot 
fiad the ſame Number, take the next leſs and ſet down 
the Sum of Money againſt it ; then ſubtrat the Num- 
ber found from the Number given, -the Remainder 
(which will ever be leſs than 23) being found in the 
firſt Column of the Table, gives you a Sum of Money, 
- which added to the ſormer, is the exact Duty required. 


EXAMPLE 


* , 9 ? 
* _, 
. * 
L 
: 


Allowances for Common Brewers, 203 I 
XAML E. 


What Sum Y Monty will the Duty of 1306% 
, Barre s of ſtrong Beer amount to 1 


| See the Work by the firſt Table. 


| Number given I 3064 J. 4 £ 
Next leſs per Table 7 = 287 2 0 0 0 


Remainder 


* i005 OY 


The exad Duty is — : TIT 
EE ENS 21. f d. If. 2 Parts fa tow | 
2 ; 
And fo for any other Number of Barrels by this or 4 
any of the other Tables. 4 
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HE Duty _ Malt is charged upon the 

Buſhel, and ſo proportionably for a greater ot 
leſſer Quantity. The Baſhel here intended i; 
the W/ieche/ter-Buſhel, which (as ſettled by the firſt Ad 
= for laying a Duty upon Malt) contains 2150.42, folic 
=_ . Inches, but in Practice 2150, will be ſufficiently near 
ide Truth. 2h | n 8 
I , The Area of any plain Figure may be found in Inches, 
by the Rules laid down in Sect. III. Now if the Area 
ia Inches be divided by 2150, the Quotient ſhews the 
= :Buſhels and Parts which ſuch Figure or Veſſel contains 
- -at one Iuch deep: N 
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Example. There is a Ciftern or Uting Fat, whoſe 


E Baſeis 2 1 Parallogram, the Length is 72 
= +” Inches, and the Breadth 48 Inches, what is the Area or 
Content at one Inch deep? fiber, 3.607, that is one 
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Sect. XI. Gauging of Af. "" 
Buſhel, and .607. thouſand Parts of a Buſhel. For 72 -* 3 
multiplied by 8, is 34 6 ; and this divided by 2150, 
gives 1.607. But the Keva of any ſuch Figure may bs 
more readily found by the Lines A and B upon the 
. Rule. * Thus, | | J:; . 4 


A. 2150 upon A. is to one of the Sides upon 33 
Hao is the other Side upon A, to the Area upon 33 3 


$0 in the Example above: 


Set 2150 upon A, to 72 upon 33 

Then galt 48 upon A, is 1.60% upon By 
Or Set 2150 upon A, to 48 upon B; 

Then againſt 72 upon A, is 1.60% upon B. 


The Area thus found, being multiplied by the Mean 

Depth in Inches, gies the Content of ſuch Ciftern at 

that Depth; and lo for any Quantity of Malt upon the - 

Floor but Care muſt be taken in finding the mean Depth ⁵ 

of the Quantity of Malt, either in the Ciſtern or u 

the Floor, by reaſon of the Uneveneſs of the 

of the Malt, and of the Bottom of the Ciftern or 
Floor upon which it is laid; in order to which, take 

the Depth in 6, 8, or 10 Places ; and add all theſe 

Depths together, and divide the Sum by the Number 

of Places in which the Depths were taken, the Qu% t 

tient will be the Mean Depth required. —_ 


Exenple. Suppoſe a Quantity of Malt upon a Floor, 


of which you take the Depth in Eight ſeveral Places, 
. 15 | x 5 A 


9 . * WY 
* 4 P: 


©" 
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Short Rules for ect. XI. 


: 


The Sum of theſe is 40.8, which divided by £1 
the Number of Places) gives 5.1 for the Mean 
epth. SRI? HEE 
DG is ſometimes ſteeped in Round Veſſels, and 
the Area of a Circle in Buſhels is thus found : Take the 
Diameter in Inches, and let the Square thereof be mul- | 
tiplied by .000364.3, or divided by 2737.47, the Pro- 
duct or Quotient will be the Are ſought, 3 


4 __ Example. Suppoſe the Diameter be 60 Inches, this 
Square is 3600, and this multiplied by .0003653, or 
E divided by 2737.47, gives 1.315, the Area required. 
But for any Round Veſſel, the Rule gives the Area 
iin Buſhels by Inſpection, by help of a certain Number 
called the Gauge-Point, which in this Caſe is 52.32, 
5 8 the Diameter of a Circle, whoſe Area is 2150, 
the Number of ſolid Inches contain'd in the Buſhel.) 
Thus in the Example above, the Diameter was 60 
Inches; therefore ſet the Gage- Point, (vix. 52.32) 
upon D, to 1 upon C, then againſt 60 upon D, is 
1.315 the Area upon C. And the Rule being thus ſet, 
— any Diameter upon P, you have the Area upon 
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Sect, XI, Gauging of M. 207 - 
The Diameter and Depth of any Cylindrical Veſ- 
ſel being given in Inches, the Content in Buſhels, is 
readily Rand at once. Thus: Set the Gauge-point 
upon D, to the Depth upon C; then againſt the Di- 
ameter upon D, is the Content upon C. 167 

In the laſt Example the Diameter was 60, ſuppoſe 
the Depth 40 Inches, the Content will be 52.6 Buſhek, 
and ſo for any other. 

Having above declared what the Content of the 
Winchefter-Buſhel is, I ſhall here, for the Satisfaction of 
the inquiſitive Reader, give an Account how the Con- 
tent of the faid Buſhel came to be aſcertained. 

Buy the Statute of the 1th Hen. VII. Cap. 4. It is 
enacted, thatStandard-Weights and Meaſures be made, 
and ſent to the ſeveral Cities, Burroughs, and Market- 

Towns therein mentioned, which was accordingly done. 
But the Statute of the 12th Hen. VII. Cap. 5. recites, 
that upon more diligent Examination, the ſaid Standard- 
Weights and Meaſures were found to be defective 
And enacts, That the Meaſure of a Buſhel ſhall contain 
8 Gallons of Wheat, and that every Gallon contain 8 
Pounds Troy of Wheat, and that every Pound contain 
12 Ounces Troy Weight, and every Ounce contain 20 
Sterlings [now 20 Pennyweights] and every Sterling 
or Pennyweight] be of the Weight of 55 Corns of 

heat, that grew in the Middle of the Ear of Wheat. 
And that a Standard of a Buſhel and a Gallon, after 
this Aſſize be made, and kept in the King's Treaſury 
for ever. And new Buſhels and Gallons were ordered 
to be made, and ſent to the ſeveral Cities, Burroughs, 
&:. and the old ones brought and broken. TY 


Accord- 
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Accordingly there remains now in the Cuſtody ot 
the Chamberlains of the Exchequer a Standard Braf 
Buſhel, and a Standard Gallon-agreeing thereto, Upon 
the Buſhel there is this Infcription, | 


Henricus Septimus Dei Gratia Rex Anglie 


' (9 Franciæ. 


Ila February 1696, when a Bill was depending in 
Parliament, for laying a Duty upon Malt, I did, with 

George Tollet, Mr. Phil. Shale, 
and Mr. Ths, Fett, and in the Preſence of ſeveral Mem- 
bers of the Houſe of Commons, make an Experiment 


in order to find the true Content of the ſaid Standard- 


Buſhel in the Exchequer : And the ſaid Brafs Buſhel 


being exactly filled with common Spring-Water, and the 


faid Water being meaſured out again by a Regular 


| Parallellepipedon (whoſe Baſe was four Inches ſquare, 
and the Depth 14 Inches) was found to contain 21450 


folid Inches. The ſaid Water was alſo weighed by 


the Standard Weights in the Exchequer, and by a Beam 

which would turn with fix Grains, with thirty Pounds 

P each Scale, and found to be 1131 Ounces and 14 
E 


nny weights Troy. 


Nou to ſettle the Dimenſions for a Buſhel to anſwer 
the ſaid Standard, theſe were agreed upon as moſt con- 
venient, vis. 18.5 Inches Diameter, and 8 Inches deep; 
| for a Cylindrical Veſſel of theſe Dimenſions will contain 
2150.42 ſolid Inches, which exceeding the Content of 


the Standard Buſhel but 4.82 Inches, and there being 


no other convenient Dimenſions, without counting for | 


the hundredth Part of an Inch, that would come ſo near 


- us theſe : It was enacted, in the AR for laying a Duty 
upon Malt, | 
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That every Round Buſhel, with a plain and even Bot- 
tom, being eighteen Inches and a half Diameter thorugh- 
out, and eight Inches deep, Gall be efleemed a legal Win- 
cheſter-Buſbel, according to the Standard in his Majeſty's 
Exchequer. 


When this Experiment was made at the Exchequer, 
we alſo compared the Standard Troy Weights with the 
Standard Averdupoiſe Weights, and found that 15 
Pounds of Awerdupoiſe were equal to. 18 Pounds 2 
Ounces, and 15 Pennyweight Trey; ſo that 140 Ounces 
Averdupoiſe are equal to 173.75 Ounces Trey, which 
in the leaſt Terms in whole Numbers are, 


Averd. Troy. 
192 235 Ounces, 
144 175 Pounds, 


The Buſhel, as now ſettled, contains 2150.42 ſolid 
Inches, as was ſhewn above, and will contain of com- 
mon Spring- Water 1134,344 Ounces Troy, For, | 


As 2145.6, the Inches in the Braſs Standard, is to 
"1131.7, the Troy Ounces of Water it contained; 
So is 2150.42, the Content of a Buſhel, as now ſettled, 


to 1134-344-+ 


Hence the following Table ſhews the Content in 
ſolid Inches, of a Buſhel, half Buſhel, Peck, and Gal-' 
lon, and likewiſe the Weight of Water that each will 
contain, " 


Inches 


= 
"= 


I | | Inches. |” wo 
4 q Ib. OZ. P- W. Ib. OZ. dr. 


| Gallon, 268.80 | 31. 9.15.86 | 9. 11.906; 
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 Bufbel. 2150.42 | 94. 6. 6.88 | 77. 12.8.60 
He Buſh. | 1075.21 | 47» 3. 3:44 | 32. 144-30 
Peck. 537.69 | 23. 7-11 72 | 19. 7.215 
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By this Table it is eaſy to make any of the Meaſures 
therein mentioned, or to try ſuch as are already made, 
by the help of a good Pair of Scales, and true Weight. 
But where theſe are not to be had, the following 
Table ſhews the Diameters and Dep:hs that will an- 


ſwer to the Buſhel, half Buſhel, Peck, and Gallon, 
- provided they be equally wide from the Top to the 


ttom. 


Example. To find whether a Buſhel be equal to the 
Standard or not, ſuppoſe the Diameter be 19 Inches, 


bort Rules for dect. XI. 


| N Salon. 
A HF 7 55 

3] S | 8 
7 7 77 77 
1768.84 13.87.20 [10.8587 8.4! 4.85 | 
1778.743979 [10.9|5.75|| 8.5474 
17.88.64 | 14-0 | 0.98] 1.05 £6} | 8.6] 4.63 
1798.55 114.110 89] [i1.1]5.56|4 8.7-[4 52} 
17.0 845] 14.26.79] [11.2 5.46 | 8-81 4-42 
18 118.36] [14-31© 69] [11.3] 5.36 8.9] 4-32 
18.2 18.27] [1446.60 [114|5 27] 8.0[4.23 
18.318.18| [14.5,0-51] [11.5]5 189.4131 
18.48.09 [14.6842 [116] 5.09 | 9.: | 4 04 
18.8 8.c0 [14.7 —.24 11750993 3.96 
18.6j7.91| 14.8 0.25 1.84.82 | 9.4| 3-87 
18.717 83] [14-910 17} [11.9]483] | 9-5] 3-79} 
18.8]7.75] j15.01608| [120[4-75]| 9.6137: 
18.917 67] [15.1 6.00 [12.1 | 4.68 9.7 3.44 
109/758 1525.93 41221460 9.813 56 
10.107 50 15.38.85 12.34.52 993-49 
19.2 7.42| [15.4]15.77] 24445 10.0 3.42 
19.3] 7-35] |15-5|5-70| [12.5] 4-38] [10-1 13:36 | 
194[7 27] [15-0 5-031 12.6] 4.31 | | 102 13.29} 
195} 7.20' [15 7|5.c0} 12.74. 24110. 33 23 


and one tenth Part of an Inch ; find this in the 
Firſt Column; and againſt it you have 7.50 ; that 
is, ſeven Inches and a half. Now if the Buſhel 
be exactly ſo deep, it is a legal Buſhel ; if the Depth 
be more it may be cut to the Depth. If the Buſhel be 
not exactly round, and the Difference of the Diame- 


ters | 


212 Short Rules for 


ters be not above an Inch, add the longeſt and ſhorteſt 
Diameters together, and take half the Sum for the 
Mean Diameter, and proceed as aboye. 
Suppoſe the Diameter of a Buſhel be 19.5 Inches, 
and the. Depth but 7 Inches; you will find by the 
Table, the Depth ſhould be 7.2 Inches ; from whence 
you may conclude this Buſhel is leſs than the Standard, 
ow, to find how much it wants, ſay, 
A. 7.2 Inches the Depth in the Table, is to 64, the 
Pints in a Buſhel, 
. So is 7 Inches, the Depth of the Buſhel given, to 
2.22, | 
That is 62 Pints, and almoſt a quarter of a Pint; 
which ſubtracted from 64, the Remainder is 1.77; 
that is one Pint and three quarters, and Jomewhat 
better; and ſo much this Buſhel is too little. 


Or thus; ſubtra& 7, the Depth of the Buſhel given, 


from 7.2, the Depth found in the Table, the Dif. 


ference is .2: Then, as 7.2: 64::.2: 1.777, 0 


above, | 

The Uſe of the Tables for half Buſhels, Pecks, and 
Gallons, are the ſame, with reſpeR to thoſe Meaſuies; 
and therefore Examples of theſe are needleſs. 

The Solidity in Inches of the legal Minrbeſter- 


Buſhel, whoſe Dimenſions are as in Page 209, is thu 


found 


As 1 : 3.14159: : 18.5: 58.11 41 
Half of Circumference is oe l 
Half Diameter of the Buſhel 9 27 


WO + Product = Area — 268.8023 
Depth of the Buſnel ——— 1 


| Content of the Buſhel in Inches 2150.4184 


Set. XI. 
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dect. XI, Gauging of Malt. 213 
We have ſhewn, how to find the Area of Unis. | 
ty, which is. 785 398; by whieh divide Unity, and the 
Quotient is 1.27324 3 and if the Content of any Square, 
as Buſhel, Gallon, &c. be multiplied by that, it will 
give the Diviſors for a Circle in the ſame Meaſure. 
As for Inſtance, if . 2150 the Diviſor for a ſquare 
Buſhel, be multiplied by 1.27326, the Product is 2737.47 
the Diviſor for a Circular Buſhel, and the Square 
Root of that is 52.32, the Gauge Point on the Sliding- 
Rule as marked with MR, ſignifying Malt * 1 
and the Square Root of 2150 is 46.37, the Gauge - Point 
for the Square Buſhel ; and on the Line D on the Slid- 
ing-Rule is marked with M S, ſignifying Malt Square, 
or the Gage-Point for the ſquare Buſhel of Malt, The 
Uſe of the Gauge-Point is this, viz. in Gauging a a 
ſquare Ciſtern, Couch, or Floor, if they be not truly a 
Gromenical Square, then find a Mean between the 
Length and Breadth (as has been ſhewn ;) then 
for the Content in Malt-Buſhels, fay, As the Gage- 
oint on the Line D, 46,37 MS, I to the Depth in 
1 on C, 
So is the Geometrical Mean between the Length and 
Breadth on D, | | = | 
To the Content in Buſhels, on the Line C. 5 
Example, Admit a Malt-Ciſtern 85 Inches long 
and 54.4 broad, Depth 36; what is the Content in 
Malt-Buſhels ? | | | 
_ the Geometrical Mean between 85 and 54.4 
is 68, = 


3 
Then, by the Rule, "OP | 


D. P. D. 
MS Depth. Mean. Content. 
As 46.37: 9 22: 06: 3 226 
The like may be done for a Couch or Floor-Gage. 
A Ciſtern, Couch, or Floor-Gage may be more 
ſpeedily and expeditiouſly caſt up by a Line, which 
| | is 


hs th." * 
* 


| 214 Short Rules for Sect. XI. 
ie now put on the Sliding- Rule, marked with M D fg. 
nifying Malt Depth. This Line is no other than a 
Line of Numbers in a Reverſe Order, and its Uſe is 
ſo exceeding great for caſting up Malt-Gauges, that 
to omit it, were to be guilty of one of the greateſt 
Crimes that could be committed in the whole Book. 
On this Line always find the Depth of the Ciſtern, 
Couch, or Floor. Then ſay, As the Depth upon the 
Line M D, is to the Length or Breadth upon B; fois 
the Length or Breadth upon A, To the Content in 
Malt-Buſhels upon B. Example. Admit a Floor whoſe © 
Length is 160, Breadth 132, and Depth 8.1 Inches; 
What is the Content in Malt-Buſhels ? 


Operation by this Sliding-Rule. 
Set the Depth 8.1 on MD, to the Length 1Co on 
the Line A ; then againſt the Breadth 132 on the Line 
A, you 79.5 upon the Line B, the Content in Malt- | 


= &  * 


_ = MC ac ts. . aw a + «© 


Buſhels. 


Thus, 
5 3 
As 8.1 : 160: : 132 : 79.5 
Depth. Length. Breadib. Content. 


Or thus, | 
| VV 
n 13a :: 160 : 9965 
Depth, Breadth. Length. Content. 
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| More Examples in a thing ſo plain were needleſß. 
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Sec. XI. Gauging of Malt. | 2 15 

Duty 1 Malt is 6 4. per Buſhel, but when ir 
1 r = been out of it leſs than 30 Hours, 
he Allowance made to the Maltſter at that time is 4 


Buſhels out of 20. Accorciag to which Proportion the 
following Table is calculated. 


the Du Malt when it is in the 
N ü it leſs than 30 Hours. 


J. gr. | 
; 0,3 
0,0 
3,2 _ 
2,4 
1,6 
0,8 
„ 
352 
2,4 
1,6 
0,8 
0,0 
„ 
— 
1,6 
0,8 
o, o 
3 
2,4 
1,6 
0,8 
0,0 
3,2 
2,4 
1,6 
0,8 
0,0 
372 
2,4 
1,6 
0,8 
0,0 
3,2 


* 
3 


32 
2,4 
1,6 
0,8 
o, o 
3 
2,4 
1,6 
0,8 
©,0 
39% 
254 
1,6 
0,8 
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| L 217+] | 21 
When the Malt has been out of the Ciſtern 30 Hours, 


— 
| or more, the Allowance made to the Malttier at that 
| Time is 10 Buſhels in every twenty, according to which 
Proportion the following Table is calculated. | | 
A TABLE for the Duty of Malt when it has been 
out of the Ciſtern 30 Hours or more. | 
B. 7.4. B., . 4 E I. 1. d. Bih | I. . d. | 
1 0 3 3418 6 6710 169 [ 100] 1 5 0 
2 0 6 35189 6810 17 © 1101 7 6 
309 36 96 6910 17 3 120] f 10 O 
41 [37] 93; 7s 3e 6 
1 3 3319 6 7110 17 9 140] 1150] 
: I 39] 9.9 7210 18 © 150 117 6 
719 40 10 © 7310 18 3 160] 2 0 © 
$20 41110 3] {7410 136] {f 170] 2 26 
9 2 3 42 | 10 6 7510 18 9 1802 5 © 
10'2 6 43110 9 7610 19 0 190 2 76] 
1129 4 11 % 77% 193] | z-0| 2 100 
12'3 © 45111 3 7840 19 6 210 2 12 6 
13133 46|11.6 7910 19 9 220| 2 15 of 
1413 6 47|irg 801 00 230 2 17 6]- 
15139 48112 © 8111 © 3 244943 00 
16] 4 0 149] 12 3 821 064 | 250} 3 2 6 
1714 3] [59172 6] 3 3 50 
18146 51112 9 1941 1 0 249] 3 76 
191491 (23 0 8511 13 | 280] 3 100 
20150 53113 861 16 290 3 12 6 
2153 54413 8711 19 300 [ 3 15 0 
22]5 6 $5113 9 $3]r 20] | 310] 3 x7 6 
23159 56114 © 8911 2 3 320 4 0 
2446 © $71%4 3] 9%. 2 6 330 4 26 
— 2510 384 ſorfr 29 34914 5 
26 6 6 59 149 (921 30 350 4 76 
27 69 15 q93]r 33] | 360] 4100 
28.7 of 6715 3] 4/1 36 370] 4 12 6 
29,7 3] (2/2566 95 39 380 4 15 of » 
ben 30 7 6 63 159 95 1 40 390 4 17 6 
ö 31-79] 64160] 97 431 | 400 $ 0-0 
a 65 16 3 981146 500 5 6 
133 $31 {6 16 6] ig9g9{1 49 1000 | 12 1o © | 
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218 - The Uſe of the preceding Tables 
The preceding Tables are ſo plain that one Example 


will ſofficiently explain them. 


A Malſter is charged with 1500 Buſhels in the Ciſtern 
and Couch, and 350 on the Meer, how much does his 
Duty amount to? | 

. * Becauſe 1500 cannot be found in the firſt Table 
therefore it muſt be taken out at twice. Thus, 


The Duty of 1000 Baſhels in the Ciſtern, c. is 20 © 0 
of 500 Buſhels i ͤÄ.:'0⁊:œÄl'e]ſ:— 1000 
The Duty of 350 on the Floor is — 476 


Anſwer L. 34 76 
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PROPORTIONS 
IN A ; 


C-4:R-C LAKE 


T has been ſhewn that if the Diameter of a Circle 
be 1, the Circumference will be-3.141592, and 
and the Area. 785 398, the Square-Root of. 785398 

is . 886227, and this is the Side of a Square, equal to 
the Area of a Circle, whoſe Diameter is 1. And the 

Square-Root of . 5, vix. .707107 is the Side of the 

greateſt Square that can be inſcribed in a Circle, whoſe 

3 is 1.: So that if the Diameter of a Cirgle 
e 1, 


141593 
836227 
707107 
785398 


Square equal 
a Squ. inſcribed 


Circumference Y 9 
is 
Area —— t 


IL. 2 


| 5 __ 
220 Proportions in a Circle. Sect. Xl 


- Note "IYER that if the c of a _ 


be 1, 


— 1 3183 10 

E , equ w 2820 

The 80. inſcribed ( be range 
Area | 079577 
If the Area of 2 


The Circumference * is} I, 15 
354491, 


If. che Circumference of a Circle be 4, 


Diameter 


The 1 is 1.27324 
17 the Diameter of a Circle be 4, 
is 12. $6637 


Circumference 
The 1 Area 


La all theſe Caſes the Area is ; Square Inches, Feet, 

2 — Sc. the other Terms being Lines, refer u 

—.— Inches, Feet, Yards, &c. reſpectively. 'Thelt 

premiſed, I ſhall here add = afeful Que 

— which may be reſolved either by the Pen & 
Inſtrument. 
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dect. XI. | Proportions in 4 Circle. 221 
1. The Diameter of a Circle given, to find the Circum- | 
cumſerence. - | | 


Hs 1 is to 3.141593, Or, 
4.31831 i to 13 . 
Se is the Diameter to the Circumference. 


2+ The Circumference given, to find the Diameter. 


A: 1 is to 318431, Or, 
Ar 3.141593 is to 1 
de the Circumference is to the Diameter. 


. The 8 ; to fund the Side of a Squari; 
: equal to the Gircte. : : 


A: 1 is to .886227, Or, 
As 1.128379 is to 13 
Ss is the Diameter to the Side of a Square equal. 


- 


4. The Side of a Square given, to find the Diameter of a 
Girele whoſe Arta is equal ta the Square, ® 


4 1 is to 1.128379, Or, 
4. 886227 js to1 3 | 
Se is the Side of the Square to the Diameter ſought, 


5. The Cireumference given, to find the Side of a Square 
equal to the Circle, 


As 1 is to.282095, Or, 

Ar 3.5491 is (01 ; one” 

de is the Circumference to the Side of the Square 
required, F 


L 3 


* ** N Er 
—— 
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222 Proportions ina Circis. Se. XII. 


6. The Side of * Square given, to find the Circumference 


| | of a Circle equal to the Square. 


As 1 is to 3.54491, Or, 

As .282095, is to 

Se is the Side of the Square to the Circumference 
ſought. 1 8 


7. The N of a Circle given, to fad the Side of the 
greateſt Square inſcribed, _ 


A. 1 is to 707107, Or, ul 
As 1 41421 is to 1; | 
o is the Diameter to the Side required. 


8. The Side of a Square given, to find the Diameter 7 
a Circle that ſhall circumſcribr the Square, 


As 1 is to 1.41421, Or, 
As 707i i too; 
So is the Side of the Square to the Diameter ſought, 


9. The Circumfirence of a Circle given, to find the Sil 
of the Square inſcribed. 8 


As 1 is to .225079, Or, 
As 4.44298 tor; 
Lo is the Circumference to the Side required, 


k 10. The 


* 


88. XI. Proportions in a Circle. 223 


10. The Side of a Square given, to find the Circumference . | 
, a.Circle that foall circumſcribe the Square. 


As 1 is to 4.4429, Or, 

As .225079 is to 1 W 

So is the Side of the Square to the Circumference 
ſought. | 

the : 4 IE. 5 

11. The Diameter of a Circle given, to find the Area. 


As 1 is to. 785 398, Or, 

As 1.27324 is to 1 ; 

Se is the Square of the Diameter to the Area re- 
quired. | 


12. The Area of a Circle given, to find the Diameter. 


As 1 is to 1.27324, Or, 
As 785 398 is to 13 | 
So is the Area to the Square of the Diameter, whoſe 

Square-Root is the Diameter ſought. 


ide | 
13. The Circumfirence of a Circle given, to find the Area. 


A. f is to.079577, Or, 
As 12. 56636 is to 1. | 
So 4 mn Square of the-Circumference to the Area 
ught. | 


L 4 ' 14. The 


5 
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224 © Proportion in a Circle, Stet. XII! 


14. The Area of a Circle given, ro find the Circumferena | 


As 1 is to 12. 56637, Or, 

As ,079577 8101; | 

So is the Area to the Square of the Circumference, 
whoſe Square-Root is the Circumference required, 


Such of theſe Proportions as relate to finding the 
Area of a Circle by the Diameter or Circumference, 
being of molt | era Ule, and-requiring in ſome Caſes, 
more Exactneſs than can be attained by the Numbers 
here given. I have here added two Tables for that 
| Purpoſe, which are calculated to fixteen Places, and 
are here printed exactly true to ten Places in the Frac- 
tions, only the laſt Figure is made one more, where the 
| A Figure is above five. See Figure 24. Plau 
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ts 
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XII. [ 2231 
ren | — n N 
ATaBIE ſhewing the Area and Circumference| 
of any Circle in Inches, Feet, Yards, | c. to 
any Diameter in Inches, Feet, Yards, &c.| 
re) from 1 to 12, or from 10 to 120. 7 
; the D.] Area. 88. — | | 
ence, 1.0] 785 398163. 3-1415920536 - 
aſes, 14 9503317777 34557519189 | 
en 1 2|1-13099733553] | 3-7699111843 
that r.3/1.3273228961 -4.0840704497 | 
and 1.4 |1.5393804003 4-3982297150 | 
Prac 1.5 17671458070 4 7123889804 
the 1.6|2.0105192983 5.0265482457 
Plau 1.7] 2. 2698c05922 53467075111 | 
1.8| 2.5446900494 |.5 6348567765 | 
1.912 8352873699] 9590260418 
2.0 3.145920 536 2 2831853072 | 
2.1 | 3.4636059006] 16.5973445725 | 
2.2, 3.8013271108 [0-92 15038379 [- 
2.3] 41547562844 7-2250031033 ; 
2.4 | 4.5238934212|. 7 5398225686 | 
2 51 4.9087395212 [7.8559810340 
2.6] 5 3091615846 8.168 1408993 1 
* 2.75.7255525112 8.482 3001647 | 
| 2.*|6.1575216010 87964594301 0 
2.9 6.605 1985 542 |9-1r061e6354 4 
Low 288838242551 94247779008 | 
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28.2712228823 


D. Area.. Circumference. 
3-1] 7-5476763502] | 97389372201 
3.2], 8.0424771932| r0.0530964915 
3.3 8.5529859994] [10:3672557568. 
3-4] 9.0792027689| 10.68 14150222 
1 9.021 1275016 10.9955742876 
3.6|i0.17876019:6] [11.3097335529 
37 Ito. 7521008 569 111.623892818 
38 1 $41 1494795; nes 
3-9 | 11-0G459000053 2.23 28601 3490 
40 12:5653706144 12 5663700144 
4.1 132025431267 _ [12.8805298797 
4.2 $13.8544236023] 13-1940591451 
4-3 145220122412 n 
4.415. 205 3084423 13.823007 758 
4-5 15.9043 128088 141371669412 
12 16.619025 1375 14.45 13262065 
4.77.3444 47554854719 
4 8] 180955730847 15.0796447372 
4.0 | 18.8574099032 15.3938040026 
5.0 19.6349540849 15.7079632679. 
F. 120.4282002 300 16.02212203 33 
5.2121.2371663333] | 16. 3362817987 
5.3 122.0518348 [16.6504410540 
5.422. 902210447 16.964603 294 
5.523 7582944428 17.278759 8947 
5 624. 630086404 | 17.5929188601 
57 ie 17.9070 1255 
5.8 205.4207942 167 18. 2212373908 
8 27.3397 100679 18.535 3966562 


 18.849555921i5 
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| D. 1 | — | "Tircumference.” a 
7 | 29:2240056000 , | 19-1637151869 
6.2 | 30.1907054010 19-4775744523 
6:3] 31.1724531052 | 19.792033717 
6.4 | 32 1699087728 20.1061929830 
6.51 33-1830724035 20.4203522483 
6.6} 34-2119439976] [20.7345115137 = 
6.7135-2565235549]| | 21:0486707791 3 
1 6.8] 360.3168110755| 21.3 28300444 1 4 
6.9] 37-3928065594| 21.676989 309 
7-0 38 4845100065 21 9911485751 
7-1; 39-591921416g] | 22.3053078405 | 
7.2| 40.71 50407905 22 6194671058 
7.3] 41-8538681274 22.9336203712 K 
7.4043. 0084034276 23.2477856366 ä 
139 44-1786466911 23-5619449919 
| 7-61 45-3645979178] 23 8701041673 
7.746. 5652571078], [24-1992034326' 
#7 8[47.78362426i2}! | | 24.5044222980 
|" 7-9] 490166993776] (248185819734 
8.0] 50.2654824574| 125-1327412287 5 
8.1] 51.5299735005 25-4409004941t | -\ 
8 252 81017256680 |25.761059739 
8.354. 1060794765 | 26.07521g024 
| B$.4]55-4176944093 26. 3893782902 - 
8 5|59.7450173055| 26.703 5375555 
8.6] 58.088048 1642 {| 27.0176968209 
8.7] 59.4467 369876 27.3318569862 + J 
8.8] 60.8212337735] {| 27-6460153517 
8.962 21135852277 27. 9601745169 
. 2163612281237 [28 2743338823 
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10.1 
10.2 
10.3 
104 
10. 5 
10.6 


92202339187 
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81.7128249199 


.t| 95.7689077122 


rea 4 
.6;.0388219109| 


65.4761005 500 
E£7:929c871522 
69 3977817178 


70. 8821842466 


72 3822947387 
738981131941 
75- 4296396127 
76.9708 39946 
78 53981 53397 
80. 1184666482 


83.3228911548 
84-948053531 
85.590475 146 
88.247 3379393 
899202357274 
916088417787 
93-3131557933 


93.5:034;6. 65 
109. 2874913842 
102.0703435 3151 
193 858907 1093 
105.68 31768658 
107 5131545875 
109 3 83402715 


Circumference. x; 


28.5884931477 
28. 90265241 30 
29.2 168116784 


| 29- 5399709437 


29 8451302091 


| 39-1592594745 


30-47 34487398 
30 7876080052 


31.1017672705 


31-4159265359 
31.7 300858013 


32 0442450566 
32. 3584043320 
320723635973 


132 9867228627 
33. 3098821281 


33 6150413934 
| 33 9292090588 


3 þ-24335$9241 
34 5375191895 
34-5716784548 
35.1858377202 
35-4999909856 
3; 8141562509 
351283155163 
36 4424747816 
36.7 50340470 


137-c707933124 
137-3849525777 
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| BW 76: 06 of the foregoing Tobi is obvious, for, 


1. TF the Diameter of a Circle be Inches, Feet, Yards, 
Se. not exceeding rz, you. have it in the firſt 
Column to every tenth Part of an Inch, Foot, Yard, 
&c. And againſt any Diameter in the firſt Column 
you have the Area in the ſecond Column, and the 
Circumference in the Third: And the Area is always 
ſquare Inches, Feet, Yards, &c. according as the Dia- 
meter or Circumference is given in Inches, Feet, 
Yards, Ge. "3 
2. If the Diameter given be intire Inches, Feet, Yards, . 
c. not exceedivg 120, you have jt in the firſt Column, 
by taking away the Point, for by this Means the Tents 
are made Units; but in this Caſe you muſt remove the 
Point two Places towards the right Hand in the Area, 
and one Place in the Circumference, | 


Tus if the Diameter 


| Area is 10 6831768063 4 
de 11.6 hes Circumference is 3 4424747815. =_— 


But if the Diameter. 
. : ® p A 
8 Area is 10568.3 1768668 
de 116, the | Circumference is 364 424747815 


And for the ſame Reaſon if the Diameter L 


be 1160, the Area is 108683 1.768668 4 


 Circumference is 3644. 24747816 
2 9 


5 
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3. If any Area in the Table be multiplied. by 4, 


E the Product will be the Area of the Circle of twice the 

Diameter of the Circle given, and therefore the Area 
| of a Circle, whoſe Diameter is 22.6 (though not found 
in the Table) may be readily obtained; for the half of 


22.6 is 11.3, which found in the firſt Column, the Area 


againſt it is 100.2874914842,- this multiplied by 4, is 


401.1499659 368, the Area of a Circle whoſe Diame- 
ter is 22.6. f | | 

4. If the Diameter and Altitude of a Cylinder or 
Cone be givgn, multiply the Area 5 the Diame- 
ter by the Altitude, the Product will he the Content 
of the Cylinder; on by one third Part of the Altitude, 


the Product will be the Content of the Cone. 


5. If a Cylinder, Sphere, or Cone, have the ſame Dia- 
meter and Altitude, their Contents are as 3.2.1, Sup- 

poſe the Diameter and Altitade 12, the Area againſt 
12 15 113.0973355292, this multiplied by 


12 1357. 1680263 504) Cylinder. 
8 gives J 904. 77868423 36 C Sphere. 
4 452.3893421 168 J Cone. 
So that any Area multiplied by two Thirds of its 
Diameter, gives the Solidity of a Sphere of that Dia- 


meter. 


6. If the Diameter of a Sphere be doubled, the Area 


A againſt the Sum is the Superficial Content of the Sphere. 


As, let the Diameter be 6, the Double is 12, the Area 
9 290 12, is 113.0973355292, the ſuperficial Content 
of a Sphere whoſe Diameter is 6. | 


— 


A TaBLE 


230 The Uſe of the Table. Seck. XII. 


E vf 


. 4 * 
* 
= 


CEP ARS 69 


ATanLt ſhewing the Area and Diameter off 
| any Circle in Inches, Feet, Yards, &c. to any 
Circumference in Inches, Feet, Yards, &c. 


from 1 to 12, or from 10 to 120. 


| 
- 


C. Area 

T.of.0795774715| | 3183095862 
1. 1. 0962887406 3501408748 
1 2].1145915590 3819718634 
1.3J.1344859269 413808520 
1.4þ.15597t8442 445633840 
1.5 l. 1790493 110 4774648293 
1.61. 2037183272 5092958179 
171. 2299788928 5411268065 
1.8. 25783 1ic078 1.5729577951 
1.9 1. 2872746723 6047887837 
2.0] 3183098852 | 6366197724 
2.1. 3509300495 N 6584507010 
2.2,.3851549623 7002817496 
2.3 1 7321127382 
2.4]. 4583662361 7639437268 
2.3]-4973591972 7957717155 
2.61 .5379437077 8276057041 
2.7] .53801197676 8594366927 
2.8] .6238373769 8912678818 
29.6692465357 9230985599 

2222442. 1272225888. 


| Diameter. | 
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53 
2647395016 
8148733086 
8665980651 
„9199155711 
974824064 
10 13240312 
1. 0894155855 
1. 1490986 891 
| 1-2103733422 
12722327442 


13376972957 


14713874489 
1. 5406198491 
1.6114437988 
1.6838 592979 
-1.7578653464 
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t.9106550018 
1-9894 307886 
| 2.0698100349 
2.1517748306 


2.32c470c703 
2.4072185143 
| 54955495077 

2:585472050 
28783861428 


an 


2.8647889757 


* * 


14037465981 5 


1. 8334649444 


2 2353318757 |- 


www. 


| 2.7700917845 


Diameter. 


586700042 
10185916358 


1504226244 


1. 822535130 
1. 1140846016 
ane $5993 
1.1777405789 


1 2035775675 
I 24485551 


| 1.2732395447 


1.305070543 

1.3369013270 
1.3687325100 
14005634992 
14223044878 
14642254764 
14960564651 
15278874537 
15598184423 
1-591 $494309 
1.6233801495 
1.06552114082 
1. 6870423968 
17188733854 
1.75c7043740 


; 1:7825353626 


1.8143663512 


1.8491973399 
18780283285 


1 9098523171 
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2.961077 162 
3. 05895 Soc 62 
31584298457 


3-2594932345 | 


3+3021481728 
3 4663946505 
3-5722329977 


Diameter. : 


| 1-9416903057 
9735412943 


2. 005 3622830 
2.0371832716 
2.0Cg01 42602 


2.1329702374 


| * 
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A 


2.1008452488 


* 
6.1 
6.2 

| 0-3 
4 

6 

658 
6.7 

6.8 | 3.6796622843-| 21645072260 
6 9 3.78868 +4203 2. 1963382147 
7-0 3 8992961058 2.22816920;3 
7.1 | 40115003406 2.26c0001919 
7.2 1 {| 2-2918311805 
7-3 | 42406834587 2.323662 16g1. 
741435766239 | 2-3554931578 
75 44792327745 2.3873245404 
7.6 | 4456394756; 2.4191551350 
7.7 | 4 7181482880 2.45c9<0123 
78 | 4 8414933589 2.4828171122 
7-9 | 4-9064299992 . 2. 5146481009 
8.0 | 5.092958 1789 2 5164790895. 
8,1 | 5-2210779g081 2.5783100781 F|. 
8.2 : $0076 1869 2 ' 
8.3 | 5-4820920148 2.6419720553 - 
84 | 5 6149853923 | 2-653803c439 
8.5 $-7424723 192 | 2 7056340320 
8. 8855497955 2777400212 
8.7 1 2 7692960093 
8.8 | 6.1624792955 2 8011269984 
8.9 | 63033315212 2.8329579870 

9.0 | 64457751952 2.80478895 57 
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9252882421 


Area. 


5.580810 757 | 
97354371916 


6.8826555 140 
. 7.03r465 3858 


' 7.1818568070 | 


7-3338397777. 
| 7 4874442978 


7.6426203673 3 


7.7993 879862 


| .2:9877471549 | 


\ 8.117697 8724. 


8. 2792401396 
8 4423739563 
8. 6070993224 
8. 7734162379 
8.9413247029 


91108247153 


| 9:2819162811 | 


9:4545993944 


98047 09 
9 9821980307 
10. 1612473417 
10. 3418882021 
10. 524206120 


6 10. 7079445712 
10. 893 3600799 | 


11.0803671 381 


11. 26896574756 


Diame ter. 


2.8966 199643 
2. 9284500529 
2. 9602819415 
| 2 9921129301 
1 3-0239439187 | 


- 30557 749074 
3.087 6058960 
3 1194308846 
3-1512078732 
. 3.1830988618 


3 2149298505 


] 3:2407608391 


 3-2785918277 
3.3404 22816 3 
3. 3422538049 
| 3-37 40847935" 
| 3-4959157822 
' 3-437 7407708 
: 3-4895777594 
 3-5014087480 


3.53 32397366 


3.555707253 
3.5959017139 


36287327025 


| 3-660563691 1 


11.45915 59026 


3.6923946797 
3 7242256684. 
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Seck. XII. THe Uſref hell. 235 
The Uſes of the Table are very plain; for, 


1. IF the Circumference'of à Cirele be given in Inches, 
Feet, Yards, c. not exceeding 12, you have it 
in the firſt Column to evety tenth Part of an Inch, Foot, 
.Yard, &c. from 1 to 12, and from 10 to 120, in in- 
tire Inches, Feet, Yards, Oc. and in either Caſe you 
have the the Area in the ſecond Column, and the Dia- 
meter in the third Column. 133 


Thus if the Circumference of a Circle. 


. Area is 8.7734162379 
be 10.5, che ] Diameter is 33422538649 


But if the Circumference 


5 Areais 877.34162379 
be 105, the Diameter is 33.422538049 


2. If any Area in this Table be multiplied by + you 
have the Area of a Circle to twice the Circumference 
of the Circle given. Let 8.9413247029 (the Area 
againſt 10.6 Circumference) be multiplied by 4, the 
Product will be 35.7652988116 which is the Area of a 
Circle whoſe Circumference is 21.2. | 

+ If the Circumference of a Cylinder be 10.6 Feet, 
and the Altitude 16 Feet, the Area againſt 10.6 multi- 

lied by 16, gives the ſolid Content of the Cylinder in 
eet and ſo of any other. : Ws” 

4. If the Circumference of a Globe or Sphere be 
given, the Area againſt it multiplied by 4, gives the 
uperficial Content of ſuch a Sphere, Thus if the Cir- 
cumference of a Sphere be 3 Feet, the Area againſt 3 is 


716 
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7161972430 this multiplied by 4, gives 2. 8647889756 
| jb a4 Content of a Sphere, whos Olly 
ference is 3 Feet. Or thus, double the Circumference 
given, and find the Sum in the firſt Column, the Area 
againſt it is the ſuperficial Content ſought ; thus twice 

is 6, which found in the firſt Column, the Area again 
it is 28647889756, as above. Aud indeed, 1 
ia this Table is equal to the ſuperficial Content of a 
Sphere, whoſe Circumference. is half the Circumference 
againſt ſuch Area reſpectively. 

5. If the Circumference of a Sphere be found in thy 
firſt Column, you have' the Diameter in the third Co- 
lamn, Now if the Area between them be multiplied 
by two 'Thirds of the Diameter. yon have the Solidity 
of ſuch Sphere. 
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The Uſe of the | Inſtrument in ' Meaſuring of 
5 Timber and Stone. 


— — * 


Of Round T1imBER. 
PROB. I. 


The Circumference and Length of any Round Tree, being 
given (in Foot-meaſure) to find the Content. 


N UE E 
8 3.545 upon P, is to the Length upon C; So 


is the Circumference upon D, to the Content 
upon C. Ip | A 


Example. Suppoſe the Length of a Tree be 20 
Feet, and the Circumference oo What is the 


Content ? 


Set 3.545, upon D, to 20 (the Length) upon C, 


then againſt 4 the Circumference upon D, you have 


23.46 upon C, that is 25 Feet and almoſt an half, and 
ſo much is the Content. 


Note, 3.545, is the Circumference of a Circle whoſe 
Area is 4. 6 


PR OB. 
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© © ſolid Foot? 
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P R O.. II. 


The Circumference of a Round 7 1 in Inche, 


and the Length in Feet, to find the Content in Feet, 


us Rule given in the lat, Problem wIl ſer 


bere, if inſtead of 3.545, you make uſe of 42.5 


(Which is found by multiplying 3.545 by, 12.) 


Example, The Circumference is 36 Inches, and the 
Length 10 Feet, What is the Content ? 

Set 42.54, upon D, to 10 upon C, and againſt 36 
upon D, is 7.16 upon C, which is the Content ſought. 


P R OB. III. 


The Circumference of any Round Tree being given, to 


find how much in Length it will take to make a ſolid 
Foot. Ke 


| -_- in Foot-Meaſure the Proportion is, 
* ; 


A. the Circumference upon D, is to 1 upon C ; 
So is 3.545 upon D, to the Length ſought upon C. 


Example, If the Circumference of a Tree bez 
Feet, How many Feet in Length will it take to make a 
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Of Round Timber. 239 
Set 3 upon P, to 1 upon C, Zane 3.545 upon 


„is 1.3296 upon C, that is 1 Foot and . 3 
he 22. — as this — . the Length 


many Feet does the Tree contain. 


Second 22 In Inch- meaſure, if the Circumference be 


ſay, 


| 4 the Circumference upon D, is to 12 upon Cz 
So is 42.54 upon D, to the Length in Inches (upon 
C) to make a Foot. 


1 The Circumference of a Tree is 48 | 
Inches; How many Inches in Length will make a 1 
Foot? a | 
Set 48 upon D, to 12 upon C, and againſt . 

n D, i is Cm —_ C, that is 9 Inches and & 42-54 | 
de Length required 

Now ſuppoſing this Tree were 20 Feet long, the 
Content will be found to be 25.47, that is, 25 Feet, 
and almoſt an half; for 20 Feet is 240 Inches, and 9.42 
Inches are contained 25. 902 times in 240. | 

Note, The common Way uſed for 4k Meaſuring of 
Round Timber, is to girt the Tree about in the Middle 
with a Line, and to take the fourth Part of the Cir- 
cumference for the Sidg,of a Square equal to the. Cir- 
cle; but this is falſe, though moſt Men uſe it ; for ac- 
cording to this Suppofition, i it willþake 12 Inchesia Length 
of the Tree above-mentioned to make a Foot, and ſo 
the whole Tree_ would contain 20 Feet, whereas the 


true Content is 25.47 Feet as ſhewn above. 


Note, In all that hath been ſaid of Round Timber, 
we ſuppoſe the Tree to be equally thick from End to 
End, But ſeeing moſt Trees are leſs towards the 2 
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6 Of Round Timber, Sect. XII. W Sc 
than at the Root, the Circumference mult be taken in 
ac 


the Middle, and if the Ends differ much, it will be 
the more exact, if you divide the Length into twoequil ſhe 
Parts, and take the Circumference. in the Middle of 
each, and ſo find the Content as if they were two Trees. 
Theſe Contents added together give the Content of 


the whole. 


For Inflante, There is a Tree of 12 Feet long, the p 
. Circumference at one End is 6 Feet, and at the other 
End 3 Feet, the Sum of theſe is 9, the half is 4.5 the 
Circumference in the Middle, by which (and the Length) 
on Content will be found (by Prob. I.) to be 19.44 
cect. 3 we 
But if this Tree be divided into Parts, as each may 
be 6 Feet long, the Circumference in the Middle of 
the greater will be b 5, by which the Content will be 
found to be 13.16 Feet. 7 | 
And the Circumference in the Middle of the leſſer 
Piece will be 3.75; and the Content of this will be 
6.72, which added to the Content of the other, viz. 
13.16, gives .19:88 Feet, the Content of the wioe 
Tree: Whereas the Content found by one Circum- 
/ ference taken in Middle of the whole Tree, 1s but 
| „„ 110 82 : 
= 7 in moſt Caſes it will be ſufficient to take the 
Qircumference in the Middle of the Tree, and ſo find 
= - the Content, as in Prob. I. 
" Obſerve alſo, -in taper Trees, when it is ſaid ſo much 
in Length will make a Foot, it muſt be underſtood in 
: that Place oaly where the Circumference was taken; 
for it will not take ſo much in Length of the greater 
End of a Tree to make a Foot, as it will of the leſſer. 


Yet 


Sect. XIII. Of Round Timber. 24 
Yet, if by the Circumference taken in the middle you 


find the Length of a Foot, that Length fo found will 
ſhew the whole Content of the Tree, as in Prob. III. 


ve Iv; ö 

The Circumſerence of any Round Tree being given, 
either in Feet or in Inches, to find how many Solid Feet 
are contained in one Foot of the Length. e 


F the Circumference be given in Feet, ſet 3.545 
upon D, to 1 upon C; then againſt the Circum- 
terence upon D, is the Content upon C. 


Fxemple. Let the Circumference of a Round Tres 
be 4 Feet, How many Solid Feet are contained 
in one Foot of the Length of this Tree? Anſwer, 


1.273: | 


For, As 3.545. upon D is to-1 upon C; 
So is 4 u D, to 1.273 upon C. 


If the Circumference be given in Inches, make uſe 
of 42.54, inſtead of 3.545, and then the Proportion 
will hold as above. | | 
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Of Square TIMBER, 


G 


PROB, V. 


— 


The Length and Side of any Piece of Square Timber being 
given in regions, to _ the * | 


0 
The Properiin 6 | : 
S 1 upon D, > che Length en Co . 
- A So is the Side upon 1 to the Content upon C. Fe 
0, 
pn There is a Piece of Timber exaQtly N 
each Side at either End being 1.5 Foot, the 
Length z0 Foot, How many Solid Feet doth ny Piece 
f contain ?. | 
Set 1 upon D, to 20 upon C, and againſt 15 upon 
PD. is 45 upon C, which is the Content fo . 
min n 
The Side of the Square Solid being given in Inches, . 
and the * in * to find the Content in the 
. the 
| | ; | Ge 
8 
\HE Proportion in the lat Pioblem will bold * 


here, if inflead of 1 you make uſe of 12 for the 


ficit Term. 
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Example. Let ihe Side be 18 Inches, and the Length 
20 Feet, what is the Content in Feet? 2 
Anſwer 45 : For, | 


As 12 upon D. is to 20 the Length upon C; | 
So is 18 the Side upon D, to 45 the Content upon 
C. 5 | = g 
When the Ends are not exactly ſquare (which 
often happens) take the Breadth and Fhickneſs at the 
End in Feet and Parts; then multiply the Breadth by - 
the Thickneſs, and this Product by the Length, the laſt 
Product will be the Content. vat 
If the Breadth and-Thickneſs be given in Inches, 
and the Length -in - Feet, then by the Lines A and B 
on the Rule, | 2 21 


The Proportion is, 


(1)" As 3 epos B, 0 to che Brend upon APT 
So is the Thickneſs upon B, to a fourth Number, wiz. _ 
(the Area of the End in ſquare Inches.) v2 

yo 


(2). As 144 upon B, to the fourth Number upon A; 
So is the Length upon B, to the Content ſought. 


| But if any ſuch Solid be greater at one End than at 
the other, the exact way to tind the Content, is to find 
the Area of each Baſe (in Foot-Meaſure) then find a 
Geometrical Mean betwixt the ſaid Area's; then if the 
Sum of theſe three be multiplied by one third Part af 


the Length, the Product is the Content, 
M 2 | Ser. p 


+ 


ww 
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2 Us of the Rule in Menſurati on of 
| Brick-work. 


RIC K-work is commonly 3 by the Rod- 
Square, which is 16.5 Feet in Length, and as 
much in Breadth, and by conſequence each ſquare 
Rod contains 272.25 ſquare Feet ; for 16.5 multiplied 
by 16.5 is 272.25. 

Note alſo, all Brick-work muſt be reduced to the 


; Standard-meaſure of one Brick and an half thick. 


PROB. I. 


1 Te Length _ Height of any Brick-Wall being given 


in Feet, to find the Content in Square Rods at any 
Thickneſs, -© 


The R U L E. 
Ultiply the Height by the Length, and divide che 
Product by 272.2 Fo t the Quotient will be the 
wo juſt one Brick and an half 
th | 


If the Thickneſs be more or leſs ; Then foy, 


As, z is to the Number of half Bricks in the Thick- 


rp of the Wall ; 
$0 is the © ae 0d above found to the true Content 
2 8 


Or 


ty 


A, which is the true Content, if the Wall be one | 


and an half thick, it would contain ꝙ Rod and an half: 


Seft. XIV. Of Brick-Work. 
Or having the Length and Height in Feet, you max 


find the Content more readily on the Rale by this Pro- 
portion. 


As 272-25 npon B, is to the Height upon A; - 
So is the Length upon B to a fourth Number upon 


Brick and an half thick: If the Thickneſs be more or 
leſs, ſay, 


As 3 upon B is to the half Brick thick upon A; 
So 1s the fourth Number * found upon B, to the 
Content required. 0 


Example. There is a Wall 16 Feet high, and 27 Feet 
long : How many ſquare Rod doth this Wall contain 


at one Brick and an half __ ? Anſwer 5 Rod and 7 3 
tenth Parts: For, 8 


As 272.2 opos B, io 16 the Height upon A 3 
80 is 97 the ength upon B, to 5.7 A. 


Now if the Wall above-mentioned were two Bricks 


For, 


Talk uren 1 b f (the half Bricks in two 1 
nA; . 

80 is 5.7 the Content at one Brick and an half thick 
upon B, to 9-5 the Content ſought upon A. 


But if a Wall of 16 Feet high, and 97 Feet long 
were but 1 Brick thick, the Content would be but 3 
Rad and 8 tenth Parts : For, . 


4 i 5 of Brick-IWork. Seck. XI. 


3 upon B, is to 2 {the half Bricks in one) upon 
We 92 35 
So is 5 7 (the Content at one and an half thick) upon 
B, to 3.8 the Content upon A. 
Now, that (in all theſe Caſes) you may find the Con- 
tent at one Operation: I ſhall here lay down certain 
hx'd Numbers for any T Ts hereafter_expreſled, 


408.37 
272.25 
204.19 
163.35 
ecke thick 136.12 5 
116.68 
102. 10 


8768 


By theſe Numbers the Content of any Wall at any 
Thickneſs here mentioned may be found eicher by the 
Pen or Rule, and the Proportion is, 


* 


vin 


WIR, at < 


| 


RS 25. WW. 
Wl 


Hom 


1 
wa 


| As 125 Number proper to the Thickneſs, is to the | 
1 eight; 
| So is the Length. to the-Content. 


Example. There is a Wall four Bricks and an half 
thick”; Foot bigh, and 85 Foot long: How many 
ſquare Rod doth this Wall contain ? 

The proper Number for four Bricks * an half thick, 


is 90.75. 


Therefore, 


* 


. Set, XIV. Of Brict. mort. 247 


n Therefore, Set 90.75 upon A,to 7 the Height upon 
B; then againſt 85 the Length upon A, is 6 555 upon 

8, B; that is, fix Rod and an half, and ſomething more. ; 

2 Note, The decimal Parts of a Rod may be reduced A 

n into Feet by this Proportion, 


As 1.00 upon A, is to 272.25 upon 33 — 4 
So is any Decimal upon A, to the Number of Feet 
upon B, | 


And thus you may find the Decimal in the lat 
Example, viz, . 555 is equal to 151 Feet. N 


— + or. 25 Jof aC 68 
Alſo } or 75100 2 fre . 


+ or. 75 J is (204 

e ö * P R O B. II. 

| De Height of any Wall being given in Feet, to find hinu 
* many Feet in Length it will tale to make a ſquare RAA 

at any Thickneſs abovementioned. | 2 

E Þ UL 
] ; TH + 
R S Height upon A, to the Number proper 
nt 0 for the Thickneſs upon B; then againſt 1 upon A, 


is the Length ſought upon B. 


e, | M 4 E xample. 


448 


. - Of Brick Mort. Sect. XIV. 


Example. There is a Wall one Brick and an half thick, 


and 8 


eet high : How many feet in Length will it 


take to make a ſquare Rod ? Anſwer, 34. For, 
The proper Number. for one and an half thick is 


272.25. 


Therefore, - 


As 8 (the Height) upon A, is to 272.25 upon B; 
So is 1 upon'A, to 34 upon B. | 


— — 


_ 


SECT. XV. 
The Uſe of the Rule in the Menſuration of 


Super ficies, as Board, Paving, Cieling, 
- Wainſcotting, Flooring, Tyling, &c. 


\ TOTE, In all Square or Oblorg Superficies the 
IN Area or Content may be found by this Pro- 
portion: 


As 1 upon A, to the Breadth upon B, 
So is the Length, upon A, to the Content upon B. 


This Proportion will hold in Triangular Superficies 
alſo, if you take half the Perpendicular for the Breadth, 
and the Side upon which it falls for the Length: And 
in all Caſes, if the Sides be given. 


1 * 


ut 


+ MK; 4 a 
aA bs o : A 1 
— — 4 = 
. * = 
* 
. 


* l — 


Seck XV. Of Board Meaſure, 2249 


| But in many Caſes the Sides are given in one kind of 
Meaſure, and the Area required in another : 
I ſhall ** give ſome * of each. 


| 4 For toad 


JF the Len Length and Breadth be boch given in Inches, 
and the Content ſought in Feet. Say, | 


— 


As 144, is to the Breadth ; 
So is the Length, to the Content. 


Example. A Board is 14 Inches brand, and * Inches 
long: How many ſquare Feet doth it contain ? Anſwer N 
15.16. For, 


As 144 upon A, is to 14 the Breadth B; 
So is 156 the Leogch upon A, to 15 16 the Nr 


upon B. 


If the Breadth be ven in Inches, and the Length 
in Feet, ay, : 


As 12, is to the Breadth ; 
So is the Length, to the n. 


FTE A Board is 14. e broad, and 13 Foot 
long: What $, the Content in- Feet? Anſwer 15.16, 


For, 


As 12 upon B, is to 14 the Breadth upon A ;: 
So is 13 the Length pon B, to 15. 16 the Content 
upon A. ot 


Ms U. 0 þ 


the Product will be the Content in ſquare Yards: 


: - - C - = 
* 


250 Of Paving and Ceiling. Seck. XV. 


u. Of Paving. 


Avier's Work is meaſured by the Yard Square, which 
contains 9 —_ Feet: The moſt natural way is 

to meaſure the Sides witha Yard divided into 100 equal 
Parts, and then multiply the Breadth by the _, 
ut 


if the Sides be given in Feet, Say, 
As 9 is to the Breadth; ., - 1 
So is the Length to the Content. 


|- Exairple. There is a Court paved with Stone, 
the Breadth is 64 Feet, and the Length 95 Feet: 
What is the Content in ſquare Yards ? Anſwer 67.55. 
For, IF 3 | 1 


6 As 9 upon A, is to 64 the Breadth upon B 


So is 95 the Length upon A, to 67.55 the Content 


III. Of Cieling. 
Cs and alſo Wainſcotting, are meaſured by the 


Lu Yard Square, and therefore what is ſaid in the 
Example above, may be underſtood here. 


= 
0 


£m eee e 


FRY ah 


N 4 
* % V 
| \ [ . 
. ” 


1 


v. Sea. xv. Of Haring and Du. 251 


IV. Of Flooring and Hling. 


ich 

is Heſe are both meaſured by the Square, which 

ual contains 109 ſquare Feet, the Side being 10 Feet: 

th, Therefore if the Length and Breadth be given in Feet, 

ut multiply the one by the other, and cut off two Figures 

: in the Product, the Remainder ſhews the Content in 
Squares, and the Figures cut offare the Parts of a Square, 
or odd Feet. 1 
Or by the Rule, ſay, 

1e, | | | 

t: As 100, is to the Bread th in Feet; 

. So is the Length in Feet, to the Content in Squares. 


Example. There is a Floor 66 Feet broad, and 75 
Feet long. How many Squares doth it contain? An- 
nt ſwer, 49.5. For, 
As 100 up A, is to 66 the Breadth upon B: 
So is 75 the Length upon A, to 49.5 the Content 


upon B, 
The like for Tyling. 
| 83 | 
5 | Laſtly. The Breadth of any Superficies being given 
in Feet or Yards, to find how many in Length (of 
either) it will take to make a Foot or Yard ſquare, © 
_ The Proportion is, 2 
4 As the Breadth is to 1 ; 


80 js 1, to the Length ſought. 4 
| 8 ä M 6 Ex.mple. 


A 
4 : > 
- i 4 
” - LF 
. »*£ A 
.* 
\ 2 8 
* 7 = » 
N 4 = 
1 4 = 
* an. ed 
A * 
KS FS 


. of ke at ae -Se&. XV. ky. 
Example. A Board is 1.5 Foot broad: How much in 


Length will it take to make a Foot ſquare ? Anſwer, 
5 aac F or, 


As 1. 5. (the Breadth) upon A, is to 1 upon B ; 
So is 1 upon A, to .667 upon B. 


'So that if one Side of a Piece of Board be 1.5 hay 
the other Side muſt be .667 of a Foot to make a ſquare 
Foot; for * * by 1.5 is 1 


1. Inch- Meaſs re the Properties ir, 


As the Breadth in N is, to 12 ; 

So is 12 

| To the Length i in Inches to make a Foot. 
* 5 | — 
= 2 5 the Breadth in Inches, is to 36 

3 3 1 y | is 

, To the Length i in Inches to make a Yard, 


; Example. A Board is 18 Inches broad : How many 
Inches in * will make a Foot ? 


Set 18 (the Breadth) upon A, to 12, upon B, then 
80 pk 12 upon A, is 8 upon B; and ſo many Inches 
in Length will make a Foot of this Board 1 for 18 mul- 
=. —ang by 8, gives 144 the ſquare Inches in a ſquare 
= oot. a 
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o Conic Sefton. 


TN. the Dodtine of Conc tv av het 6h 
ings (very different) to be ſeparately confidered. 
Fit what Figures or ON. + 

Lines ariſe from the of a Cone See Dr. Wallis © 
by a Plain. And Secondly, What i 8 4 Con. See; * 
the Nature of ſuch Figures or Curve- Treatiſe of 4 
Lines, confidered without reſpect had gebra, p. 294. * 
to efcualg ſuppoſed Original, by cutting : 


& © 


"LIED PEFINITION. 


3-73 2 Cone is a Solid deſcribed, when u. 1 4 
; 2 Sides of '@ ReHangled Triangle remaining fr,, 


2 
2 
4 


is turned 285 about till it return to the | 
1 it firſt moved; The Axit of a Cane © 
ir that fixed Side wwe peer Barge: The © ©: 

Baſe ie Cone is 4 Circle, 09 75 
1 | 


4A 
2 


* * 
* 
1 V 
2 
* o2 
17 


of che Triangle (S V) 


* 
= 
7% 
. 
' 4 
5 


4 . in which A H is the 1 


| 2 a Cone by a Plain. 


APPENDIX © 
Of the ſeveral Sefions of a Cone. 


| 3. PP 5 Gone be ct by a Phi chroph in Ani from | 
the Vertex to the Center of the Baſe, the Section 
bee Triangle asSU B. Fig. 1 and 2. FRAY. 


2. If a Cone be cut by a Plain at Right An les to | 
its Axis, (or if a Right Cone, Parallel'to its Baſe) the 
- Seftion-will e N be 8 4 B. 


8 1. 


a Plain Parallel to the Side 
e crooked Section Coe Nee 
will be a Parabola; in which P N, is the Diame- 
f „ or Axis, and dc an. 9 rightly applied, 

's 1. 3 


K 

* *. Sides of the Triangle produced in E. (Fig. 1 2 
the crooked Section Oo and A os O is an Hyper 

ted Diameter: I E the 

and 6 0 an Ordinate * ap- 


3. If a Cone be cut 


Tranſverſe Diameter 3 an 
1 


5. If a Cone be by a Plain through both the Sides 

- of the Triangle under the Vertix the crooked 
Section, 420 A will be an Ellipfis, in which 4 A 
b the Diameter, and D o, an . rightly e 
„ [ 


Theſe are all the Setions chat can be dt 
I ſhall treat only of the four 
and of theſe but ſo much as I conceive neceſſary 
to my IN OY which is * to the 

ature 


_ T * 4 . 6 
- RT - . 1 * 2 9 
U 
Sad a 
*. * * 
F 
* 
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Jature and Original of ſome Solids, which are fr equent 


y mentioned in Books, and ſometimes occur in the 
Practice of x te | | 9 


Of « a Parabola, 


N the Parabola (Fi s $4 Let hs Cas hk ys 
Plain (8 4 B) Parallel to the Circular Baſe (8 PB) 
it will appear, i | 


1. That 8 4 is equal to SP, ande 
SV, and 84. s parallel co 8b . | 


— That Pulled by P Bis enden Pc WO 


AsNP, is to P C ſquared ; 
& is Nd, to dc + roms Therefore, 


4. As NP, is to N d. 
$o is P C ſquared, A which is the 56. 
ag are of a Parabola. 


PROB. I. Fig. 3 Plate IV. 
Te dferits o Pil in Plano, | 1 


R Aw ths: rai ht Line O P O, and upon the 

middle Point P, erect the Perpendicular PA:; 
compleat the Triangle by drawin 1 the Lines AO, AO; ; 
then through AP (che Axis] and parallel to O PO (the 
99 _ à competent N umber the more the * 


426% APPENDIZX. 
| n W ee 
* Ia « 4b | 


AN is divided into 4 equal Parts, and A P is fop- 


O being n, you have, the Parabola required. 
| 7045 divide AN into any Number of Parts, and 


if from a Scale of equal Parts, of whic 


the Points c, e, c, O, are in the Parabola, and b 
may-be _ | 


4 and n. 4. 


ben. the Line AP, it will generate - the 


. 4 


— 


— 


Ap: po: : AD: D. 
POXDe=Dog. 2 8 FAKE 


This gives the Points 0, 0. (as many .as you pleaſe an 
both Sides) through which the Curve Line Oo 0 Ao | 


S 2 SS . 2 8 0826 


— t 


h 


Z ne n PEP 
Having 3 the Parallellogram ON v o. 0 rs 


AP divided into as many. Parts as the 


— of the Number of 1 A N, as here 


to be divided into 16 equal Parts. Let Lines 
drawu from N 1, 1, 1, parallel to A P Now, 
h 16 are 

equal to AP, you. make the firſt » c = 1, the ſecond 
1424. the third nc=09, and the fourth N 3 


1 


competent Number of Points thus found, the Par 


* Note, 1. The Parabola Oc AO, is two o thirds of 
the circumſeribing Parallelogram O N v O, and the 
Triangle O A O, is three Fourths of the Parabola ; 
therefore if the Parallelogram be 3, the Parabola i is.2, 


2. If the Parallelogram PAN O, being turned a | 
Cylinder 


ON YO, 


&. 2 "0" —Y & o . 
tobe. ty, 4 
9 , 4 

wy - 

i - = 
4 : 4 . 
. 
* 
— 
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ONVO, and by the ſame Converſion there will be 

ted by the Curve-Line Oc c c, the Parabolic. 
Fon id, . and by the ftraight Line O A, 
the Cone © A O, and theſe three Solids are as 3,1 
and a half, and one; for the Parabolic Conoid, is half 
the circumſcribing Cylinder, and the Cone one third 
Part .thereof. Now, all theſe Properties being com- 
mon to every Parabola (as is demonitrated by Nr. Vallis 
in his Mechanica, Part II. Chap. V.)] the Content of 
any Parabolic Conoid is eaſily found, as ſhall be ſhewn 
in the next Problem. ” 


PROB. 1. 


There is a \ Parabolic Comeid (Fig. 5 OAO, the Di- 
 emeter of the Baſe is 32 Inches, and AP, the Altitude 


45.7143 Inches: What is the Calan in A Gal. 


lons P 


Ultiply t the Area of the Baſe by half the Alti 
tude, the Product gives the Content ſought. 


Exanple The Diameter 3 is 32. The Area is 3 
this multiplied by half the Altitude (vix.) 22.1 571 
gives 65.18 the Content ſought, | 


Or, Maltiply the Square of the Diameter by half 
the Altitude, and that Product by 0027851, che laſt 
Product will be the Content in Gallons. 


I. 


FT 
— 


4 

2 
« x* 
* 


4 * ; * N r 
7 * . * 1 « SJ e 5 
* ＋ 3 * * * * 
* * - 
= * 0 7 2 


TER. 

SIBLE” > 
\ | . 
0 ” 


* 


= as FPPENDIE | 


tude 

> | Ms who! 

R O B. Il. An 

= 1 * yt) N e D. 
3 "There it a. Fruſtumi of a Parabolic Conoid, (Fig, 3. 

3 awhoſe Baſe: are Parallel ; O PO,” the Diameter if E 

ell one Baſe is 32 Inches: c Do, the Diamite this 

+. of the lefſer Baſe 24 Inches, and P D the Altitudi 20.6 

20 Inches : What it the Content in Ala- Gallen p 2 c 

„ 5 (5 BELA on 

\ ROM the Square of PO (the Semidiameter of the 87 

E i greater Baſe) ſubtract the Square D O (the Semi. of 


diameter of the leſſer Baſe) then ſay, 


A s that Difference, n 

Is to PD the Altitude of the Fruſtum: 
So is the Square of PO, 5; 
| To PA the Axis of the whole Conoid. 


Is this Example it will be 5 ; 


- POg—Dog:PD::POg:PA. 
= 112: 20: : 256 : 45.7143. 


Now, if from P A you ſubtract PD, you have the 
Altitude of the Parabolic Conoid, whoſe Baſe 1 
e Do. And fince every Parabolic Conoid is equal to 

half a Cylinder of the fame Baſe and Altitude, the 
Area of the Baſe OP O multiplied by half the Alt: 
tude PA, gives the Content of the Parabolic Conoid, 
whoſe Baſe is OP O, and the Altitude AP. And the 
Area of the Baſe c D o, multiplied by half l 


e the 
e is 
i] to 

the 
Alti- 
01d, 
| the 
Alti- 


tude 


= 
ME. } 4 
18 — 
: By 
8 . 
i 5 " « oe 
* 
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146 - 


ode D A; gives the Content of the Parabolic Conoid 


' *whoſe Baſe is c D's, and Altitude D A. Therefore, 


if from the Content of the former you ſubtract the Con- 
tent of the latter, you have the Content of the Fruſtum 
C D 0, O P 9. # wr * 


Example. c D 018 24 Inches, the Area is 1.6042, 
this 8 by half D A (via.) 12.871, gives 
20.62 Gallons, the Content of the Parabolic Conoid 
Dee Ae, this ſubtracted from 65.18 (the 
Content of the Parabolic Conoid Oe Ae) leaves 
44.56 Gallons, the Content of the Fruſtum (c D e, 
O PO,) Which was demanded. But the Content 
1 any ſuch Fruſtum may be more readily found, 

us, | | | ; 


the leſſer Baſe, the Sum multiplied by half the Altitude 
gives the Content. of | #hd 


- Example, In the Fruſtum laſt mentioned, 


The Diameter Op O, being 32 
Inches, the Area ann 2.85 19 


The Diameter c D o, being 24 3 


Inches, the Area is — 


44561 


This multiplied by balf the Altitude (viz. 10) gives 
44.561 Gallons, the Content, as before. . 
fe 


— * 


9 5 A \ Pay * * 4 . 2 
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To the Area of the greater Baſe, add the Area of 


e 


— 0 


26⁰ APPENDIX. 3 
Now, Sa the Fruſtum OB G O, be 9 ty 


12 che Fruſtum cD O, and the Baſe of O P 


mon to both, this is what ſeveral Writers would hare 
do repreſent a common Caſk, viz, a Butt, Hogſhead, 

Barrel, &c. But it is plain from the nature and con. 

ftruQion of the Figute, that no ſuch Caſk can be in 
the Form of theſe two Fraftums abutting upon the 
common Baſe O P O, But if it were practicable to 
make a Cask in this Form, if the Diameters, and the 
Length be as above mentioned, the Coatent will de 
89. 122 un. > 9 N 


Te. ia the oe, won 2820 Inch of the — 


From the N of (0 PO) the Diameter of the 
greater Baſe, ſubtract the Square of (r De) the Dia- 
meter of the leſſer Baſe; and divide this Difference by 
DP the Depth;- the Quotient is the common Diffe. 
'- rence of the Squares of the ſeveral Diameters, taken 
one-the Middle of every Inch of DP. But for the 
Diameter in the Middle of the firſt Inch next the leſſer 
Baſe, take half this common Difference, and add it to 
the Square of c Do, the Sum is the Square of the Di- 


© " ameter in the Middle of that Inch ; to this add the 


common Difference, the Sum will-be the of the 
Diameter in the-Middle of the ſecond Inch, and fo of 
the reſt. But having got the Squares of-the Diameten 
- In the Middle of the 15 ſecond, and third Inch, 

find the Area's- of thoſe Circles in Gallons, * 
rence of a Aron" wil be wa. 75 


4 ” - - 
i - - 
. N , 2 N 1 ** * * 1 
A. * "0 \ * : ' | 
© 3 rm ” . - . A 
| a 81 23 8 _ — = 
a 7 nr * 8 * a a% af LY 4 
4 g * % * TY2 » \ 0 8 1 ith. 
Sd * 1 * a Dh * 6 


EXAMPLE] 


448 di 


4 ** * 
* . a ©... * 
LO, * 
r 
199 * F = 
* * 
4 mx 
: - 
* - 
ww. * 


EXAMPLE,” 1 
OP O= 32 Square = 1024 


— — 


divided by DP 20, is 22.4 the com- 
W mon Difference. 


half com. Differ. =11.2 


of the firſt Inch— 
Common Difference —— | — 2 23.4 


of the ſecond Inch  —— 
Common Difference— - — = 22.4 


Square of the third Diameter = 632.0 


The Square of theſe Diameters thus found, multi- 


CNTR <a 
Area's Dif. 
6354 
Vix. 0 6978 0624 
0 07090; 524 


And 0 in the reſt, as in the following Table, in the 


ie Area's. In the third Column, you have the Area 


Content of every loch. The ficſt Number cond 


% 
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| Wen CIO 5765 
| Difference = 448 


Sende of £Do= 567 | 
Square of the Diameter in the reg, = 587.2 2 


Square of the Diameter i in the —_—_ = 609. 6 


plied rags by .oo2785, give the Area or Content - 
and third loch, 


t Columa of which are the common Difference of 


9 
5 


4 1 + n 4 
* FF ad 2 *. WV THEN C x 
* * > « - b 


n 
Rd o 
C %. 


Second Column, is. 44:5640 is the Sum of all the 


K 4 * - IY a. 
ade > © 
/ & N 3 
% „ ;v 


g 4 * 4 


| : x : : * 8 a 0 ve 
p , N. 8 wy Th | * : 
235 ” . 6 Ix wy 4 2 
= ” 7 2 1 8 * A 6 N 2 
* | — "AF. 
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Area's in the third Column, that is the Content of the 

whole Tun: From which the ſeveral Area's continual- w 
ly ſabtraed, leaves the Number of Gallons contained 
in the Tun at any Depth. Thus againſt 10 Inches 


deep, you have-25-402 Gall. in the Tun, and ſo for 


any other Depth. 
1 Inches [Content | 4 5 1 40 
f the Area's | Com. | 
;  JTaun's 3 8 Dif. 
- F | Depth. : ok a 8 
2 2  |44-5640|1-6354 | 0624] | The 
19 [42.928611.6978 | .o024 * 
; 18 41. 2308 1.7602 . 6244 this Pa 
17 39.4706. 8226 [. 0624 | * 
16 |37-0480|1.8850 |.oo24]' Prat 
16 [35-763011-9474 | 6244 * 
14 33.8156 2.0098 . 0624 | Dr. . 


12 29.7336 2.1346. 0624 
11 27.5990 2.1970 . 0624 
| 8 2:2594 7 | 

23.1 2.3215 | .o024 
| 2.3842 | .0024 | To arſe 


| 13 31.8058 |.2.0722-| 0024 
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| Of a Poraboli Spindle. 


125 3 And 15 
AR: RH? :: A3: 3E. 
16: 1600 :: 4 : 400. | 


the Curve Line GC AE H is a 
this Parabola be turned about upon the Line G H, it 
will generate the Solid G AHB G, which is called a 


Dr. Wallis's Mechanica, Part II. Chap. v. Prob. 12.) 


'PROB. Iv. Fig. 5. Plate V. 
To diſeribe a Parabolic Stindle, the middle Fruſtum 


Heads DC, and E F, are each 24 Inches, and the 
Length P. 40 Inches. And to find the Content of the 
—_ Froftum thereof repreſenting the Cask- pro- 
* 5 c | | f i ; 


raw the freight Line zz, and at the Right. 
angles to it, draw the Lines AB, C D, and 
of EF, fo as P and RS, be each == 20. 


. 


: e l a. N * * 2 
EF of. OLA * A Fd £2 ? . x -PÞ 
* N * 2 0 * N 
p * Y 2 * o 
. N 1 7 9 * 5 « A, * 7 * 
WAIT 3 ” — , * 
" * n " - - "> * * © = : 
a9 2 . . 7 
9 — 
- * 1 
* 9 i . 
of * * 
| 6 | | 
2 2 N 
* 8 
a 4 3 
* 
- " 
- 9 - «I-40 
| - 
= * 


Fig. 6: RH is 40, R B E 20, AR 16, Rb 
Therefore (the other Side delay, add Hes 19 th) 
arabola. Now if 


Parabolic Spindle. And every Parabolic Spindle is . 
to its circumſcribing Cylinder, as 8 to 15. (Fide-. 


whereof ſhall repreſent a Caik whoſe Diameter at 
the Bung AB, is 32 Inches, the Diameters, at the © 


Make AR 


216. 


2 * 4 ” my 4 « 
4 l : Wd r L 4 : - . = 
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= k » * & - 0 4 » 2 
| 2 | . ; 4 | | 
8 ; * . b | " 
£ _ *% l WD 4 | 
| b > 4 x | 
1 4 
* 
9 
. 


* 2 * 4 
A e ” 
aq Ja tos + * * oy 9 2 * 
9 — „ 1 ad 1 >» * 
1 TIF + A 8 * * * 5 — 3 * 28. 3 7 bl 
D% * - * * 3 — © * of 
* U 
s * 5 


- * * — 22 « 
Te Y FF N * a 4 L $7.4 
a : . as. 5 b as. p, * 177 5 5 
5 9 KM 5p 7 ” 3 * x = ET 4 
» 4 ” + N 0 . hs g „ 
* "= * > . oO" . ö > % ' 
* , 1 * k - \ Þ ky 
- i : \ - 
* \ „* , = * # 
— 
2 4 I 
* 4 — Boas * 7 EF 
* - 
ET, . | 
* 


S ib. CP, „ Rd Es, each = 12, ſo hall A l, be . .. 
24. And becalMſe it is a Parabola, it will be 1 


"Ab: AR:: bEg\RHg' | WM 


g 4: 16 7: 400 : 1600 . | fere: 
„ Wo. 9 EY com 
The Square-Root of 1600, is 40, = RH, or | foun 
RG. Z r firſt 


2. To find a Diameter in the Middle of eyery Inch ſubtr 
of RG, or RH. Through the Point A, draw I K' main 
Parallel, and equal to the Line H G, let I A and as in 
G R, be each divided into half Inches, which here will whic| 
of this is 6400, by which divide ſame 


be $o, the Square 
= AR 16, the Quotient will be .ooz5, this multiplied by feren 


the Squares of all the odd N umbers, VILE. I, 3. &, 7. mete! 


Er. to 70, the ſeveral Products give the Length of the of R 
Line „e, which taken from the Line A R, leaves the Diam 
Lines e o, the Semidiameters of the Parabolic Spindle Plains 
done in the Middle of _ Inch of G R.] But to 48.24 
| contract this Work, we need but the three firſt Diame- this- x 
| ters, the reſt are obtained by ſubtracting the com- Frufty 
mon Difference; as will appear by the following Ope- poſed 
| * f "hips a ; tiplyin 

 . DOOBTY 1.2. ee ; 
; nal. IT 2 Each of = 
- edbyC253 Coos. e 
"theſe" taken from A R 16, the three Remainders will 1. 


A 15.9975 theſe mul. 31.995 | 
N 5 15.9775 g tiplied 7 31.955 Ce 
C 15-9375 9 — 31-875 
| three Diameters, one in the Middle of every Inch 
next to A B; to ſind the common Difference, _ 

r 2 i 


14 4 
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the ſecond Diameter from the firſt, - there reſts .040 ; 


| take the third from the ſecond, the Remainder is 80; 


| 


poſed. 


take. O40 from. og, there reſts .040, the Second Dif- 
| fereace, which is the ſame throughout; and by this 
| common Difference the reſt of the Diameters are thus 
found. Tate the firſt Difference (viz. .c45) from the 
firſt Diameter, the-Remainder is the ſecond Diameter; 


add the ſecond Difference to the firſt Difference, and 
ſubtract their Sam from the ſecond Diameter, the Re- 
mainder will be the third Diameter; and ſo of the reſt, 
as in the following Table; in the ſecond Column of 
which you have the ſecond. Difference (which is the 
ſame throughout) in the third Columa are the firſt Dif- 
ferences, in the fourth Column you have the true Dia- 
meters of the Spindle, one in the Middle of every Inch 


of RP, and in the laſt Column are the Area's to theſe 1 
Diameters, that is, the Content of ſo many circular | 


Plains of one Inch thick, which added together make 
48.249 Ale-Gallons, the Content of the Part BDCA, 
this doubled is 96 498, the Content of the middle 


Fruſtum CA E F B P, repreſenting the Caſk pro- 


Nete, The Ares's in this Table were found by mul- 


| tiplying the Squares of each Diameter by .coz735. But 


this Work may be much ſhortened ; for if the Squares 
ofthe ſeveral Diameters in the fourth Column be added 


together, and their Sum multiplied by.c02785, the 


Product will be 48.349 = the Sum of the Area'sin the 


laſt Column, 


fo . ATasBLy:. 
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=, A Tasks ſhewing the Content of half the Mud 
Fruſtum of the Pan anoL1c SIDI, CAEFBD. 
Pig. 5. Plate IV. b 


* IA: 2 I Area in 
A Diameter | Gallons, or| Y 
os . Fit in the Mid- the Con- | 
b Differ, | Diffe- dle of eve- | tent of e. 
Pe 0 * | rence. Inch of | very Inch 
| | | ar 1 from R to | 
* | | C 
1 : 31.995 2.851 
2 | 49 | % | 31-955 2-844 
3 40 80 31.875 2. 8 30 
4 40 120 31.755 2.808 
. 
8 868 4 þ 200 31.395 | 2745 + i 
7 1-42 - 240 31.155 2.703 is 
| 8 | 40 | 280 30.876 2.655 2 
e 1 320 | . 30.555 | - 2.600 10 
I {49 } 360 | 30-195 2.539 tt 
e 49 100 29.795 2.473 A 
- $121 40. ] 449 | 29:355. | 2-400- n: 
4 13 40 480 28.875 2.322 ly 
1 14 40 $20 [28.355 2.239 - 
185 40 560 27.705 2.152 
16 [40 600 | 27.195 2.060 
i7 | 4% | 640 26555 1954 
18 | 40 | 680 25.875 1.865 
19 | 40 | 720 | 25.155 1.762 
20 | 4_ 2 24-395 | 1.657 
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Note, If the Part ABDC were a Tun ſtanding upon 
it leſſer Baſe DC, and from the whole Content there- 
of, viz. 48.249, you ſubtract the firſt Area, viz. 2.851, 
© the Remainder 45.398, will be the ches 
deep ; and if from this you take the ſecond Area, you 
will have 42:554, the Content at 18 Inches deep, and 


ntent at 19 


iog with the reſt in the ſame manner, you 


will have a Table ſhewing the Content at any Depth, | | 


4 
« MY & * 


3 


cf an Hyperbola. 


I which alſo cuts one Side of the Triangle produced 
in E, therefore the crooked Section Oe A O, 
is an Hyperbola. In which E A is the tranſverſe Dia- 


meter, and A H the intercepted Diameter. Now if 
the Cone be cut by another plain Parallel to the Baſe, 


this Section will be a Circle whoſe Diameter is 8 HB: 


And 8 HX HRE HO g, therefore HO is an Ordi - 


, — * * 
9 1 7 
9 of 
we" 
= 
* | = 
_ 


N Fig 1. the Cone 8 VB, is cut by a Plain H A, — 


_— 


A 


Fs 
* 
—— 


ir 


nate rightly applied, and if H O be an Ordinate rig. 


I applied, it will be . ' 


AHXEH: AN EI HOg: bog. 


P RO B. 


277 {7 XX = = 
CO FT TT =_Ag_ſJ_. o _  T__( 
—— , —· 
0 » PS. - = 2 7 
P þ „ 


1 


.£ 
Li - 
2 ) 
. 


. 0 
= - 
þ © A F - 
x 7 
F 4 
. 
— 


3 B may be likewiſe found; for if the little Hyperbolic 
. INS 7 75 5 % L | 
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Te find the Content 
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o . 8 | 3 has 19 8 
* 5 3 
- « 


PRO B. v. Fig. 4. 5 


* 


0 an Hyperbolic Comoid, or the Cone 
tent of any Part thereof in Ale-Gallow, 


| r the Semi-H la A8 Di be 0 round 


about upon the Line A D, it will deſcribe the Hy- 
perbolic Conoid Ss As O. Now, if we put the Tran(- 
verſe Diameter t, the Intercepted Diameter =, 
«he Magnitude of the Hyperbolic Conoid = A, , and 
the Magnitude of a Cylinder of the ſame Baſe and Al- 
titude = B, it will be T4 


61+ 64: 37124121 B: A. 


9 


1 Thats, (i.) To 6 times the Traifverſe Diameter 


AE, add 6 times the Intercepted Diameter A D, the 
Sum is your Diviſor, | I 
I (z.) To 3 times the Tranſverſe Diameter, add twice 


the Intercepted Diameter, by this Sum multiply the 


Content of the Cylinder N VOS, the Product is your 
Dividend; which divided by the Diviſor above found 
the Quotient will be the Content of the Hyperbolic 


. Oonoid, whoſe Baſe 8 D O is the Baſe of the Cylinder 


NVOS, and the Altitude A D equal to 8 N the Al- 


titude of the Cylinder; and this will hold whereſoever 


the Baſe be taken: For ſuppoſe the firſt ( do,] next | 
the Vertex A, be taken for the Baſe of the Hyper- 


© - Holic Conoid, Ae, (and of the Cylinder +» # 0,) the 


Content of the Hyperbolic Conoid, may be found as 
above, and the Content of any Fruſtum, 8 DOD. 


Conoid 


2 the Sum of theſe is 3845 for the firſt Term of the Pro- | 


tent of the Hyperbolic Conoid required. 4 


APPENDIX 29 
Conoid / Ao d, be taken from the Hyberbolic Conoid = 
87A O, there remains the Fruſtum D Oods, 
and thus the Content of the whole; | and alſo the Con- f 
tent of any Fruſtum, and conſequently of every Inch ß 
the Hyperbolic Conoid may be readily found, as will 
appear in the following Example. | aha 


EXAMPLE. Fig. 4. 1 


Let A E, the Tranſverſe Diameter, and A D, be 
Intercepted Diameter, be each 32 Inches, and S UV 
the Diameter of the Baſe 45.255 Inches, to find 
the Content of the Hyperbolic Conoid in Ale-Gal- 
ns. By 
1. Six times AE is 192, and 6 times A D is 192, 


"reion, 17 „ 
a Three times AE is 96, and twice A D is 64, the 
Sum of 19099 ts 160, 17 the Apr Tam. 
3. The Diameter of the Baſe SD O is 45.255, (equał 
the Square -Root of 2248) and the Area of oh Gage A 
is 5.704 Gallons ; this multiplied by 3a (equal the Al- 
titude 8 N) gives 182 528 the Content of the Cylinder 
NSOV, and this is the third Term of the Proportion, 
which will ſtand thus; | | 


394: 160 : 182; 528. uy 
Now multiply the third Term by the Second and di- 
vide that Product by the Firſt, the Quotient or fourth 

Term will be 76.053 Ale-Gallons, which is the Con- 


And by the ſame Method the Content of the little | 
Hyperbolic Conoid, whoſe Altitude 4 A, is 4 Inches, 
the Diameter of its 1 (- 40) 16.97 Inches, wi 2 


2 
3 "> 
* * 


Content of the Eyperbolic Conoid above found, the 
Remainder is 74.508 Ale-Gallone, the Content of the 
Fruſtum SDO 12 z and fo for any other Fruſtum. 


1 201 vi. Fig. 6 


7. er. an Hyberbola in Plano — 


RAW a Araight Line RR; and from the middle 

Point W, let fall the Perpendicular W B, then 
Ade WR into any Number of Parts, and draw the 
Lines ro G, H parallel to W B, then ſet one Point 


of Compaſſes in the Line W B, ſuppoſed at A, | 
and ext h 


tend the other to r, where keep it faſt whilſt 


the firſt Point, with the ſame Extent, is removed from 
A, to Line G, it will fall upon the Point o, and fo 


| 9 | on the other Side. I ſay, the Points e 0 e, are in the 


 Hyperbola, and by a competent Number of ſuch 472 
thus found, the Hypzrbo/a may be drawn, WA is ha 
the Tranſverſe Diameter, A B the Interce ted Diame- 
ter, and Bo an Ordinate rightly 770 . Dr. 
Wallir s Mcchanica, Part II. Page 5 
Note, If the Hyperbola ooAo 4 53 turned about 
the Line Z Z, it will deſcribe the Solid oo A 


upon 
7 FD Ee, Which may be Nn an N Spiodle. 
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© . be found to be 1.545 Gallons. This taken from the | 
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ROB. VII Fig. 6. 


To deſcribe an Hyperbolic Spindle, the middle Fruſtum of 

which Hall repreſent a Cat whoſe r= efron 4 

| Bung A D, is 22 Inches, the Diameters at the Heads, 4 
oE, and o F, are each 34 Inches, and the Length GH, 

40 Inches, and to find the Content of this Fruſlum in 


1 2 
* 
. 
= 


Ale-Gallons. 
le 2 | "0% 
en RAW the right Line Z Z, and at right Angles 
he thereto, the Line WD, make BG and BH, 
int each equal to 20 (the Semi- length of the Cask propoſed} | 
A, © through the Points G and H, draw the Lines r*E, and 3 
lt F parallel to WD, make Go and Ho, each equal! 
m to 12, and B A 16, then make B 5 equal to Ge, fo 4 
ſo fall A be 4. I fay, the Square 50, (409) divided 
he by Ab, (4) is — 1 to 100, from which ſubtract 4, 
nf the Remainder (96) is the Tranſverſe Diameter of this 
al ww prone make AW equal to 48, (the half of 96) 
e. and through the Point W, draw the Line R R parallel 
Ir, to Z Z, and let the Line r o be parallel to WD; I fay, 
the Square of W A, more the Square of Wr, is equal | 
ut to the Square of , of which the Square -Root is the 
00 Length of the Line . Now the Line e, taken 
le. from the Line W B, the Remainder is the Line oz, 


which doubled give os, a Diameter in the Spindle, aud 
this will hold whereſoever 7 be taken, and ſo innume- 
rable Diameters oc, may be fonnd on both Sides A D; - 
to the Ends of the Spindle. But for our preſent Pur- | 
oy it will be ſufficient to find a Diameter in the Mid- 
dle of every Inch of the Part ADEo, as ſuppoſe these 
_ firſt Diameter „ge, be half an Inch from A D, he 
firſt Wr is , the . this (viz. .25) added 
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to the Square of W A (2304) is equal to the Square 
of r o (2304: 25) the ſecond Wr, will be. 25, the third 
2.5, Cc. the Squar of which you have in the firſt Co- 
lamn of the following Table. In the ſecond Column 
are the Sums of the Squares of W A and W, that is, 
the Squares of e. In the third Column are the ſquare 


3 + Roots of the Numbers in the ſecond Column, that is, 


"the Length of the Lines 1. Now each of theſe Num- 
bers taken from W B, 64, leaves the Lines og, which 
doubled are the Diameters oc, as in the fourth Column. 
In the laſt Column are the Area's of theſe Circles in 
Ale-Gallons, that is, the Content of ſo many Circular 
Plains of one Inch thick, the Sum of theſe is 48.1 
(equal-the Part ADE o) which doubled is 96.2, equal 
to the middle Fruſtum oEDFo A. The Content 
here found is not Mathematically True, but near enough 
for any ordinary PraQtice ; and b 

down, the Content may be found ſo near the Truth, 
that the Difference ſhall be leſs than any Quantity aſ- 


fignable. : 

Now, Let the Part DE A, repreſent a Tun, and 
ſuppoſe it to ſtand upon the leſſer Baſe Eo. If from 
the whole Content thereof, wiz, 48.1, you ſubtract the 
felt Area, wiz. e.851, the Remainder 45.249, will 
be the Content at 19 Inches deep; and if from. this 
you ſubtract the ſecond Area, wiz. 2.843, you will have 
42.405, the Content at 18 Inches deep ; and proceed- 
ing with the reſt after the ſame Manner, you will have 


Table ſhewing the Content of this Tun at ary 


Werd. 


„„ © © © 4 
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y the Method here laid a 
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27 5 
the Content of every Inch of half 


am of the Hyperbolic ME E's 2 
Ao FD (Fig. VI) in Ale-Gallons. * 


| 4 Square 
| 2am ofcite Roots of the 
Squares Squares of | Square of 
of Wr. A, and{(r ) or the 
Wr. length of the 
£ | Lines 2 0. | 
25 2304-25 | 48.003 | 31.993 | 2.851 
[ _ 2:25] 23 wy 48.023 | 31.953 | 2843 
625 2310. 25| 48.065 31.870 2829 
12.25 | 2316.25 | 48.127 | 31.745 | 2.807 
20.25 | 2324.25 | 48.210 | 31.579 | 2.777 
30.2; | 2334-25 2 314 | 31.372 | 2-741 
| 42.25 | 2346.25 | 48.433 | 31.124 |- 2.698 
56.25 | 2360.25. 18 582 | 39.835 | 2 648 
72.25 bY 25 | 48 747 | 30:56 | 2.592. 
- _90.25.] 2394-25 } 48-931 30.138 | 2.820 
110.25 2414.25-| 49.135 | 29.730 2.402 
132-25 | 2436.25 | 49-358 | 29 283 2388 
150.25 2460.25 | 49.6091 | 28.798 } 2.310 
182.25 2486.25 | 49.862 28.275 2227 J 
210.25 2514-25 } 50.142 127715 2.13254 
240.25 | 2544-25 | 50.441 | 27.119]. 2048” 
272.25 | 2570.25 | 60.757 | 26.480] 1.954 þ 
306.25 2610.25 51.090 | 25.3819 | 1.857 
342-25 | 2546.25 | 51.442 | 25.117 | 1.7532 | 
380.25 | 2584.25 | 51.869 | 24 380 [1.656 | 
um is — — 48.100 
T dis doubled ͤͤĩßñ%2 96. 
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__ The Content of the Eraſtum R d 4. 9 E 2. i 


| 4 


E . and the Lines „ D o (cutting the Line 4 A, at ght 
1 * SLE Conjugate AE LAI ; 


cid: 
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5 the Ore SeBdV-{ - of) be cut by 
(0% through belt the $ > Of the Tricagle the 
Trooked Section a 00 A o o will be an Bllipfis, in which 


E , Aa; is the Tranſverſe Diameter, or Axis, and A D, 


* Diameter intercepted. 
Let the Cone be cut b another Plain (S B) parallel 
10 the Baſe SeBg, it will be DX BDR D. and 


F d will hold whereſoever D 4 is taken, and give tho 


Lines Do, which are called Ordinates rightly applied, 


— 


PROB. VII. Fig. 7 


7 * Gives 5 of the Ellipfis, PT greateſt Conjugate 
Dianeter (cutting the Axis at __ Gogh) to to de- 
and the Ellipfs, © 


| RAW a fraight Line, and make A c equal to 
Mn the Axis given, through the middle Point B, 

88 — at Right Angles to A g, draw the Line E L, and 
dom the Point B, ſet off half the Conjugate Diameter 
den G, draw the Lines 4 5, parallel to FI- Join 


BD, and Bd, upon the Centre B. and with the In- 
Ip? e n I fay, BDy 
be SEEDED And BF:B::ED: Eo. This 
ke E be taken, and give the Points 
Fo. (as many as yo e on both Sides) * 
; which the Efliplis may 


drawn. 


*. 


a2 a #Dwooa aa 1 m 


» 0 l „*— Re. * 
4 F = * 0 * - l - 
: 7 3 2 
| . — 7 
a [ | ” , F 
. — 
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Of a Spberuid. Fig. 7. " 


£3 *1 


in F the Semi eee upon the 
je e. it e a AGc 2 which .= 
h 5 called a Spheroid. | —< 
, | Note, 1. The Content of every N N ual 12 72 
two Thirds of the Content of a Cy — 4 
el is equal to the greateſt Cirele of the Spheroid ; A its 
d Altitude equal to the Spheroid's Axis. Therefore the 
0 Area of the greateſt Circle of a Spheroid, multiplied by +3 
I, two Thirds of its Axis gives the Content. | WW. 
bt . If the Spheroid be cut by a Plain Z Z, parallel to | 
6 the Line „ G, and through the middle of B c, the Con- 


Hed 


tent of the Fruſtum Z c Z, to the Content of a Cy» 

mg whoſe Baſe is ZZ, and Altitude Ve, is as 59 

Therefore, the Area of the Baſe Z Z, multi- ü 

Fe by five Ninths of V c, gives the Content of the 4 

ruſtum Z c Z. 

te | If the id be cut as above, the upper Fri = 

6 | kur 2 AHG Z. is N to the Cylinder, whoſe 

| Baſe 18 2 2. and its Altitude V A, Therefore the 

| Area of the Baſe Z Z, multiplied by the Altitude VA, 

o gives the Content of the Fruſtum Zo AGZ. T 1 
8, three Propofitions do alſo hold in a Sphere. Vid. Dr. 
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3 tribe a forall, ths middle Fruftum of which 
4 2 whoſe \ Bung-Diameter o G, ＋ | t 
43 " Thebes, the Diameters at. the Hiad: o H and © | 

= are each. 24 Inches, and the 757 E E 40 Inches. 
* Aud to find the Content of 50 


, 4 
PROS. VOL. iy. 7 5 | 
| 


upon very Inch 
.xf the Depth E E. | a 
| 
ROM the Square of („ G) the Bung-Diameter, 
* * the . * (0 H) the Mood Dianne, | 


# 


A that Difference, 
| 801 is the Square of 5 E. 
. 3 4 To the Square of B * 


; 


- The Square-Root of BA, is ae tab of of the 
heroid, with which, as Radius deſcribe the Circle 
AL c, "then find the Points o o, as in the laſt Pro- 
- blew, and ſo the Diameters „ H, „H, as many as you 
4 * eaſe* one_in the middle of every Inch of E B, will 
4 NY ſufficient : For the Area's of theſe Circles in Gal- 
WV low bein og allded together, give the Content of the 
Part He, and this doubled is the Content of the 
koHKo 
- Bat for our preſent Purpo ſe, it will be ſufficient to 
55 the. Square of the — In the Middle of el 
"of the three firſt Inches, from B towards K, the 
3 reſt, and alſo the Area's of their-Oircles bei 
£7 obtained by their common Difference. Thos, 


. From. 


* 


137 C 52915) =to$ C e 
77440455 which F 52 
2.5 


in the Middle of every Inch from o G, towards o K 


4. lt bY 8 
a. oh," \ W 4 þ 


- by TI 2 * 
Keen 
FLY - 
= * = 
18 
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277. 

From the Square ( G) the Bung-Diameter, ſab- 
tract the Square of ( H) „„ and di- 
vide the Square- Root of the Difference by (B E) the 
Semi-Length of, the Cask. Then multiply this Quo- 
tient by . 5, 1.5 and 2. 5, and call the Products 8s. 

Now, if from the Square of (s G) the Bung-Diame. 
ter, you ſubtract the Squares of 8, the Remainders wil! 
be the Squares of the reſpeQive Diameters fought. 1 


k 1 
* , 
- = 


G = 32 Square is = 1024 
Rg 24 Square is = 57 * 
Difference = 448 ' ĩæ 


The Square Root of 448, Is 21.16501, this & "* | 1 
by (B E) 20, gives 1.0583, which multiplied * 


. 1 
* —— 
ö 4 
\ « v7 
1» " 


2.5457 5 J ſquared is ( 7.0 


Now the Square of » G, wiz, 10. 

Leſs the C .28) C1023.92 ⸗·/̃ 
Square 32 52 f i 4 1021.48 „ 

of 8, viz. ( 7. oo 1017.00 by. 

* 4 1 

wbich are the Squares of the three firſt Diameters ons 


3 
or H and theſe multiplied ſeverally be 0427881 ä 


* 
gives the Area's of the reſpective Circles in Ale-Gal- 


1 3 . 
* 

44 
3 
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2.83244 


Nou if the ſecond Inch be ſubtracted from the fir, 
3 the Difference is .00624, and the third Inch ſubtracted 
from the ſecond, the Difference is. ot 248, then, from 
1248, ſubtrat .00624, the Difference will be. 00624, 
Which is. the ſame throughout as in the following Table. 

In which obſerve, that the firſt Differences are made 

by a continual Addition of the ſecond Difference, and 
the-Area's in the ſecond Column are obtained by ſub- 
ttactiag the firſt of the firſt Differences from the firſt Area, 
- : and ſo on. Theſe Area's added together are 48.724 
= Gallons equal to the Content of the Patt G Ke, which 
doubled is 97-448 the Content of the Cask H K », 
= which was required, _ 77 + hs 
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the middle Fruſtum 


* 


— 


© 0 r 


Content | 
of ev 
Inch 6 I. 

the Part | Differ. 
0 GK „ 


2.85116 


2.84492 
2.83244.01248 


2.7201 2.037 
2.67644 C04 


2.57036 


2.10236 
2.09252 
1 89644 |. r060 


00624 ; 


2.81372].01872|. 
2.78876. 2496. 
275755093120 


2 62652. 4992 
;-05616 ; 
2.40796 . 06240 
2.43932 06884 
2 30444 07488 |. 
2.238332 .o8112}. 
49528008736 f 

10900 

09984 . 


1.78412 11232. 


| 1.66556" 11856 |. 


| 


(i 
* 


* 
9 


| 279 14 
A Tan1z ſhewing the Content of every Inch of half 


the Spheroid, 9 KG. 


* . * 
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Of @ Circular Spindle. 


T. the Arch-of a Circle Z A Z (Fig .8.) be turned 
MN about upon its Cord Z BZ, it will Teſeribe a Solid 
4 Ae, Z * E, and this Solid, I call a Circular 


w- 


7 | PROB. Ix rig 8. 


iferibe a * 1 the Midile Fruſtums * 
wwhich ball repreſent a Cask, whoſe Bung- Diameter 
AC, i 32 Inches, the Digmeters at the; Heads. o E, 
and o F are each 24 Inches, and the Length G H. 40 
Inches. And to _m the Content 7 ik Ca¹¹ in Alt- 


lons. 


8 " IVIDE the Square of the Semi-Length of the 
9 Cask, by half the Difference between the Bung 
T and Heed-Dinmereis: and to the Quotient add the fad 

bualf Difference ; the half of this Sum is equal to the 
Radius AD; with which (upon D as a Centre) de- 
= ſcribe the Arch L A M, draw the Line L M, and 
make AD perpendicular thereto, Make AB equal to 
= 16, the Semi- Diameter at the Bung. Draw the Line 
22 parallel to L M, and make Be, equal to B A. 
Through the Points Z Z, deſcribe the Arch Z Ec FZ, 
ſet off the Semi-Le Nh of the Cask from B, Gand 
4 H, through which Points, draw Lines parallel.to AD. 


73 80 ſhall o E and oF, be the Head-Diameters of the 
4 tf Cask, and each 23. g 


To 


n K . 


' 
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To find a Diameter in the middle of every Inch. 
from A c, towards o E. Put S=bo. It is manifeſt, 
that the Square of „ D, leſs the Square of 8, is equal 
to the Square of og. And if from the Square - Root 


of og, you take o g, the Remainder G o, will be the 
Semi Diameter; which doubled gives the Diameter v E. 
And if you put the firſt S . 5, the ſecond = 1.5, the 


ſhall have a Diameter in the Middle of every Inch, as 
in the ſecond Column of the following Table, againſt 
which, in the, third Column, are the Area's in Ale-Gal- 
lons, that is, the Content of ſa many Circular Plains of 


one Inch thick, the Sum of theſe is 48.3948, the Con- 
tent of the PartcEo A; which is 96.7876, 


the Content of the Cask required. 


ATA 


third = 2.5. Ce. and proceed as here directed, we 4 l 


2 > PR D ? 
V3 
* ha 
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A Tani | | the Content of half the middle 7 
(Eruſtam of the 8 Fig. 8. 
| TX am in the 774 5 
I fa ee, | 
. 8 bg , " E B. G. | 
5 I 31.9952 
2 | . 31-9567 | 2. 
3 31-8797 | +2. 
3 5 Why. 8 | 31.6098 | 
A 
8 


b 


31.4166 
31.1843 
30.9126 
9 „ 5 30. 6012 0 
5 3 | 
=: - 11 29-8577 | 
ET _.-| 2 | 29.4248 
II 13] 28.9505 
A 5 14 J 28.4340 
"= "Ph, os I ; 27. 8749 1 
= be * 87.2723 
| | 17 256. a 
_ 18 1 25-933 
191957 
1 =. 5: 20 | 24 4ot6__ 
® A r ' Sum = 48.3 


3 3 Doubled is 96. . = Content 


of the Caſk. 
+ 8 hath been ſaid; it it appears, that the middle 
 "Fruſtum' of each of the four Solid ids laſt mentioned, re- 

preſent a cloſe Caſk, (viz. a Butt, Pipe, Hogſhead, Nc.) 


; 5 And if a Caſk whoſe . N are — 
* * 


— "7 \ 3. 
. 3 1 A * = 7 » 


A . -4 4 , 
x a * . 
2 * 
Al 1 
, 1 


APPENDIX. 

I fay; if ſuch Caſk be the middle Fruſtum 
of a Spheroid (as „ HK o. Fig. 7.) the 
Content (by Prob. VIII.) will 

If the middle Fruſtum of a Circular Spindle, 
(as EE e, Fig: 8.) the Content (by 
Prob. IX.) wi | | 


. * — — — 
If the middle Fruſtum of the Parabolic 
Fpindle, (as DCE E, Fig. 5.) the Con- 

tent by Prob. IV. will be <—- 

If the middle Fruſtum of A 
* Spindle (as „ E Fe, Fig. 6.) the Con- 
tent by Prob. VI. will be 
And if (as ſome Writers ſuppoſe) the ſaid 

Cask be the middle Fruſlum of two Pa- 

rabolie Conoids, abutting upon one com- 4 

mon Baſe (as „ DoOBGO, Fig. 3.)\ — 9 

| the Content by Prob. z. will be — | _— 

If the middle Fruſtum of two Cones abut- - "I 
2 one common Baſe, the Gon 87.934 
tent will be — 4 


* 


, 


But the two laſt rarely, if at all, occur in the Praftice 
of Gauging. 1 | 
And though in ſeveral Books on this Subject we meet i 
with the Terms Fruftum of a Spheroid, Conoid, Para- 
bolic Conoid, Parabolic _—_ Se: the Writers of 
ſuch TraQts have not, that I can find, told us what they -. 
mean by theſe Terms, nor will the Rules they have 
* nd the Content of ſome of theſe Solids toler - 
ly near the Truth. 8 x 


| 1... ». For Infance, 2 
If the Cask above-mentioned be the middle Fruſtum 
of a Parabolic Spindle, the Content (as we have ſhewn * 
above) is 96 8, Ale-Gallons. Whereas Mr. Jer. 
Is in his ecimal Arithmetic, makes it but 

93+ 77. 3 | © F 
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makes the Content of this Cask 
_" above 8 Gallons leſs than the true Content. 


| Light to the Practical Gauger, in conceiving the Nature 
much as was at firſt deſigned. 


Solids deſcribed in Prob. IV, VI, VIII, and IX. very 


would be needleſs to make any Diſtinction, becauſe upon 


g Solids it agreed. | "RI 4 
And there being very few, if any, cloſe Casks o 


meters and Length) whieff Will not contain ſo much 
ads the middle Fruſtum of a Parabolic er Hyperboli 
Spindle, (their Staves between the Head and Bung, be 


Ah, 


© 
: 


= foregoing Tract, by which the Content of any Cask 
may be readily found. (either by the Pen or Inſtrument) 
=  Gufficiently near the Truth. IP "Xo 


,. Dary at the End of his Miſcellanies, makes the| 


4 .. Content but 948. 


And Mr. Hunt, in his Practical Gauging Epitomized, 
but 87.930, which is 


If what has been ſaid in this Appendix ſhall-give any 
Properties of the Solids here mentioned, it is as 


For although the middle Fruſtum of each of the fou 


properly repreſenta Cask, and the Contents there 

nd be ſaficiently Exact; yet the Contents of three 
of them differ ſo little one from another, that if every 
Cask were in the Form of one of thoſe three Solids it 


Gght of a Cask, one could not tell to which of thoſe(i 


fach Diameters-and Lengths as we have frequently men- 
tioned, which contain more than the middle Fruſtum © 
'a_Spheroid (this haviog the greateſt Curvature between 
the Head and Bung ;) but v ny Casks (of ſuch Di 


wg nearer a ſtraight Line than either of theſe Fruſtums) 
I muſt refer the Practical Gauger to the Rules laid down 
in the four. firſt Problems of the Ninth Section of the 
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